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With each issue of this paper, on pages 20 and 213, 
will be fully illustrated and described the product of these 
works. It will be our purpose to show not only the 





Manufacturing Automatic 
Chucking and Turning Machines 
) And Universal Shapers, 


but also many of the interesting subjects from | to 20 inches diameter, used in all lines of manu- 
facture, which we are constantly equipping the MANUFACTURING AUTOMATICS to 
handle. We are always ready to give the benefit of our years of experience in tooling our 
MANUFACTURING AUTOMATICS for all classes of work, to present and prospective cus- 
tomers. DON’T NEGLECT TO FOLLOW THE ADS. THESE ILLUSTRA- 
TIONS ARE SURE TO SHOW SOMETHING IN YOUR LINE. 


POTTER & JOHNSTON 


Pawtucket, Rhode Island, U. S. A. 
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POINTS OF SUPERIORITY 


The Open Turret Lathe 
weighs 70% more than any 
turret lathe of its size. 


The quickest - set - up 
machine for odd jobs. 


Stock stop is imdepend- 
ent of the movement of the 
carriage and is easily ad- 
justed, 





616 North 3d Bt. Philadelphia 21st and Callowhill Sts. 






2'.x26 Inch Open 








n: Oliver Bldg. Ch 
n, Ala., Brown-Marx Bldg 


OFFICES—Trinity Building, 111 Broadway, New York. Bost 


McCone, 436 Market St., San Francisco, Cal., and 164-8 North Los Angeles St., Los A 


nipeg and Vancouver. Japan, F. W. Horne, 70 C Yokohama, 


Invite Gomparison With 





Samples of open Turret Lathe chucking Work. 


All stops, both for 
longitudinal and cross 
feeds are directly 1n front 
of operator and are quickly 
adjusted. 


Any number of 12 
longitudinal stops and 8 
cross feed stops can be 
used with one tool in the 
turret, Longitudinal stops 
are both automatic and 
selective. 


Write for complete illustrated catalogue ‘‘The Open Turret Lathe.’”’ 


PRATT & WHITNEY GOMPANY. 
HARTFORD, GONN., U.S.A. 


co: Commercial National Bank Bldg. Pittsburg: Frick Bldg. St. Louls 
: California, Nevada and Arizona, Harron Rickard 
ngeles, Cal, The Canadian Fairbanks Co., Ltd., Montreal, Toronto, Wil 
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NILES NILES 


CRANES HOISTS 


2 TO 200 TONS 3-4 TO 6 TONS 
CAPACITY CAPACITY 
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50 Ton Niles Crane, Pacific Light and Power Co., Redondo, Cal. 


Write for catalogue, “‘Niles Cranes.” 


NILES-BEMENT-POND COMPANY, 


Trinity Building, 111 Broadway, New York, U. S. A. 


OFFICES 
Boston: Oliver Bldg. Chicago: Commercial National Bank Bldg. Pittsburg: Frick Bldg. St. Louis: 516 North 3d 8t. Philadelphia: 2ist and Callowhill Sts. 
Birmingham, Ala: Brown-Marx Bldg. Agents: The Canadian Fairbanks Co., Ltd., Montreal, Tcronto, Winnipeg and Vancouver, Agents for Cali 


fornia, Nevada and Arizona: Harron, Rickard & McCone, 436 Market St , San Francisco, Cal., and 14-8 North Los Angeles St., Los Angeles, Cal. F. W. Horne, 


70 C Yokohama, Japan 
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BEMENT 
I) SLOTTERS | SHAPERS 


Crank and Geared Single and Double 
Types Head 
















Steam 
Hammers 





Bement Hammers take 
steam above and below pis- 
ton. Piston type valve, 
simple and substantial, has 
few moving pieces requir- 
ing little adjustment. All 
parts regularly manufactur- 
ed in stock sizes and are 


interchangeable. 


800-Pound Single-Framed Hammet 


NILES-BEMENT-POND COMPANY, 


TRINITY BUILDING, 111 BROADWAY, NEW YORK. 









OFFICES 






Boston: Oliver Bldg. Chicago: Commercial National Bank Bldg. Pittsburg: Frick Bldg. St. Louis: 516 North 3d St. Philadelphia: 21st and Callowhill Sts 
Birmingham, Ala: Brown-Marx Bldg Agents: The Canadian Fairbanks Co., Ltd., Montreal, Toronto, Winnipeg and Vancouver. Agents for Cali 










fornia, Nevada and Arizona: Harron, Rickard & McCone, 436 Market St., San Francisco, Cal., and 164-8 North Los Angeles St., Los Angeles, Cal, F. W. Horn¢ 
1C Yokohama, Japan 
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NILES MILLS 











Niles Bement 
Cranes Hammers 
2 to 200 tons 250 to 40,000 Ibs. 
Capacity. falling weight. 


Niles Mills are built in twenty-five standard sizes, from 30 inch to 30 foot swirg, and are 
equipped with various special attachments when ordered, such as slotting, taper, chasing and 
pulley crowning attachments, center boring head and auxiliary facing head. These various 
attachments, together with the numerous sizes in which Niles Mills are built, make 
them applicable for great variety of work both as to size and quantity which can be produced 


NILES-BEMENT-POND CO., 


Trinity Building, 111 Broadway, NEW YORK, U. S. A. 


OFFICES 
Boston : Oliver Bldg. Chicago: Commercial National Bank Bldg. Pittsburg: Frick Bldg. St. Louis: 516 North 3d St. Philadelphia: 21st and Callowhill Sta. 
birmingham, Ala: Brown-Marx Bldg. Agents: The Canadian Fairbanks Co., Ltd., Montreal, Toronto, Winnipeg and Vancouver. Agents for Call- 
fornia, Nevada and Arizona: Harron, Rickard & McCone, 436 Market St , San Francisco, Cal., and 164-8 North Los Angeles St., Los Angeles, Cal. F. W Horne 


}C Yokohama, Japan. 
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‘POND rireer LATHE 
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28-inch Pond Rigid Turret Lathe machining gear blank. 


(Note the turret close up to the chuck, th2 cross carriage being behind the chuck’, 


The short heavy facing tools are rigidly supported 
by the broad faces of the turret. The turret turn- 
ing tools are held in an extension turret firmly 
bolted to the ma‘n turret. Our standard tool 


equipment will handle a wide variety of work. 


Catalogue and full information on request. 


NILES-BEMENT=-POND COMPANY 


Trinity Building, 111 Broadway, New York, U. S. A. 


O'VFICTS 


Boston: Oliver Bldg. Chicago: Commercial National Bank Bldg. Pittsburg: Frick Bldg. St. Louis: 516 North 3d St. Philadelphia: 21st and Callowhill Sts 
Lirmingham, Ala: Bbrown-Marx Bldg Avents: The Canadian Fairbanks Ce Ltd., Montreal, Toronto, Winnipeg and Vancouver, Agents for Cali- 
fornia, Nevada and Arizona: Harron, Rickard & McCone, 436 Market St , San Francisco, Cal., and 164-8 North Los Angeles St., Los Angeles, Cal, F. W. Horne, 
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“A Tool Of 
Practical 
Simplicity.’ 








Vertical Turret Lathe 


The simplicity and ease of operation of this machine make it such 
that unskilled men can soon learn to run it and get its wonderful 
results on all manner of face plate work. Although several cut- 
ting tools may be used at once, there is nothing complicated about 
it. Learn the details. 


ASK FOR CATALOG 30. 


AGENTS—Marshall & Huschart Ma 
chinery Co., Chicago, Ill. The Motch 
& Merryweather Machinery Co., Cleve 


land, “bas Gc. 8 h Co., Pi 
Th | d BRIDGEPORT, ts 3% $e Se 
N. Y. Pacific Tool & 8 ly Co., 556 
e Uuliar CONN., U.S.A. ¥,%:,,Paitc Too! & Suppiy Co., 558 


Williams & Wilson, Mentreal, r. © 
Chas. Churchill & Co., Ltd., London, 


EB. C., England. Denis “+k Freres & 
Co., Paris, France Heinrich Dreyer, 

ine oo oO. Berlin, Germany Landre Glinder 
man, en —— Holland 
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PORTER G Rhea ddaidaedaeartines 
MATITTT Ea 


Here are a few examples of duplicate bar work turned out by the ‘‘Flat Turret’’ Lathe, at a rapidity and ac- 
curacy that makes the engine lathe method extravagant. Let us tell you more particulars. See pages 12 and 
13 of this issue. 


JONES & LAMSON MACHINE COMPANY, 


Springfield, Vermont, U. S. A., and 97 Queen Victoria Street, London, E. C. 








18 x 4 Brown & Sharpe 


Automatic Gear Cutting Machine 


For Spur and Bevel Gears. Good as New. 
THE BINSSE MACHINE CO., Newark, N. J. 


Sharpening A Milling Cutter 
Or Reamer 








ie WILLIAM H. BRISTOL 
( ile, ELECTRIC PYROMETERS 


INDICATING and RECORDING OUTFITS FOR USE 
IN CONNECTION WITH GAS, OIL OR COAL FIRED 
FURNACES FOR HARDENING AND ANNEALING 
STEEL ANDIN LEAD BATHS AND BARIUM BATHS 
— — FOR HARDENING CARBON and HIGH SPEED STEEL. 


WM™M. H. BRISTOL, 
45 Vesey St., New York City. 











A cup wheel is used. This 


Black Diamond Files and Rasps gives the strongest and most 


PERFECT ALWAYS durable shape of tooth, and 
Twelve Medals Awarded at International cutters nsgenss ta Cle ony 
Expositions will keep up to size much 


longer than if hollowed out 


—~ 





back of the cutting edge. 


Catalog on request. 








For Sale Everywhere 
Copy of Catalog will be sent free to any interested file user 


G. & H. BARNETT CO., Phila., Pa. ee aie 
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A Simple and Complete Drafting-room System 


Details Carefully Planned, Connected and Codified Form 


a Successful System in a Large 


Machine-tool 


Building Firm 





BY 


The drafting department of a manufac- 
turing plant is generally the last place to 
which any extensive system is applied. 
However, it has been found to be just as 
essential to economic production to have 
a good system in this department, as in 
any other department of the plant. Draw- 
ings made on a systematic basis greatly 
facilitate production in the factory, and 
considerably reduce the time 
factory foreman in consultation with the 
drafting department over poorly made 
drawings. The time so spent can be em- 
ployed by both in other ways to better ad- 
vantage. 

[his article will describe a system which 
has been in use for some time in the plant 
of Gould & Eberhardt, Newark, N. J., 
designers and builders of 
and shaping machinery. 
tained have been entirely satisfactory. 

This system, it should be understood, 
was devised to meet as completely as pos- 
sible, the existing conditions. It was in- 
tended to be free from complication and 
red tape. 
lish a universal system that will meet the 
conditions of Certain 
fundamental contained therein, 
however, must be observed in any system; 
hoped that the various 
points described will be of interest to the 
readers of furthermore, 


spent by the 


gear-cutting 
The results ob- 


Its aim has not been to estab- 


every concern. 


points 
therefore, it is 


these columns: 
they may open the way for suggestions 


and criticisms. 


' Toe DrAwINGs 


"The drawings are penciled on regular, 
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FIG. I. STYLES OF 18x24-INCH DRAWING 
SHEETS 


brown drawing paper, and are destroyed 
after a suitable period of time has clapsed 
Che paper drawings are traced on the dull 
side of tracing cloth. From these tracings 
blueprints are made as required. 

[he sheets are divided into five styles, 


*Chief draftsman, Gould & Eberhardt, New- 
ark, NN. d. 


W M. 


F. 


which are designated by the 
B, C, D and E. The A-sheet is the larg- 
est and measures 24x36 inches inside the 
cutting lines with %-inch margins. This 
sheet is used mainly for large assembly 
drawings. The four styles 
each measure 18x24 inches in outside di- 


letters A, 


remaining 


mensions, which is the size of the A-style 
sheet cut in half on the 36-inch length. 
These four styles are divided into sub- 
sheets as shown in Fig, 1. The style B 
is used for small assembled drawings and 
details; the styles C, D and E are used 


ZIMMERMAN N* 


of some manufacturer Tools, such as 


reamers, hobs, any 


drills, taps, jigs, o1 
special tools, are listed, blueprinted and 
inserted in the data book for handy refer 
ence. To make this data book still more 
complete, formulas and tables of gearing, 
and other important formulas and handy 
reference tables, used in the ordinary daily 
practice of the drafting department, are 
made up as blueprints and inserted in 
their proper place 

“These blueprints are so grouped as to 
allow of thumb marks, arranged on one 








FIG. 2. THE DRAFI 


only for detailed parts. Only one piece 
is detailed on 
the style selected dep nds upon the size of 
the parts or part to be detailed thereon 
The tracings of these styles are kept of 
the uniform size, 18x24 inches, to 
facilitate the The blue- 
prints made from 18x24-inch tracings hav- 


each sheet or sub-sheet-; 


same 
filing of them. 
ing sub-divisions are cut on the heavy 
lines before distributing to the factory. 


“ To obtain uniform drawings’ each 
draftsman is supplied with a 9x1I2-inch 
blueprint or data book, in which are blue- 
prints illustrating and explaining the 
drawing-room system, and blueprints of 
stock parts with their dimensions. These 
stock parts are required to be used wher 
ever possible. They consist of parts used 
on different sizes and styles of machines ; 


stock screws, nuts, washers, pins; other 
miscellaneous parts which can be made up 


in large quantities or are standard articles 





ING-ROOM 





ARD 


BLACKBO 


book, to facilitate the finding 
of any specific subject. The 
book in a 
eliminates the necessity of 
books for 
practice 
replaced 


edge of the 
compiling of 
such a reference concise form 
resorting to 
information relating 


The 


when 


different 
to everyday blueprints 
can readily be soiled or 
torn, and are easily altered when required 
by any changes in practice 

The subject of drawing-room system is 
which are: 
Machines, 
eral Drawing Standards, Detailing Stand- 
ards, Dimensioning Standards, Alterations 


divided into six heads, 
Routine for Designing Gen 


and Guide for Checking Drawings 
ROUTINE FOR DESIGNING MACHINES 
1. A general drawing is to be made 
showing the complete mechanism; little 


attention is to be paid to minute details 
This is to get a general idea of the en- 


tire machine [The general drawing also 








greatly assists in favoring the various 
parts when interferences arise 

2. A full sized outline drawing is to be 
made upon the blackboard. (The drafting 
department has a blackboard at one end 
| the room, 20 feet long by 10 feet high, 


straight 


of t 
edge mounted 


See Fig. 2) 


with a_ parallel 
thereon to slide vertically 

3. Complete assembled drawings are to 
be made of the various mechanical com- 
binations and contrivances which perform 
the of the machine. 


different functions 


(hese drawings to be traced and used 


to facilitate the assembling 


are 


factory 


of the various parts. They further aid in 
rapid detailing, and in checking thorough- 
ly the drafting de 


partment 


detailed parts in the 


4. Details of the major and minor cast 


ings, steel countershaft drawings, 


parts, 
erecting plans and material order-lists are 
in the order named. The ma 


to be made 


terial order-lists are to be prepared dur 


ing the course of detailing the parts; each 
draftsman makes his own list and they are 
afterward all combined. 

5. A complete of 


the entire machine is to be made from the 


assembled drawing 
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shaft bearings up to a peripheral shaft 
velocity of 400 feet per minute, and bronze 
bushings for all cases above that speed. 

Spiral gears should be designed from 
the normal circular pitch of some standard 
diametral pitch cutter. 

Other similar notes will be added from 


time to time as occasion arises 


GENERAL DRAWING STANDARDS 


1. Sheets: Use standard sizes only. Se 
diagrams Fig. 1 
Crosshead Slide a 

1 Wanted C.I 
24° Shaping Machine 

Gould « ardt New NJ 7 

Drawn by ).Cc sx ; Ju ( 

T by E.B 

ked by BN. Print Ma 
WF PieceNo. / 
FIG. 5. STANDARD FORM OF A DETAITI 

DRAWING TITLI 

2. All views are to be projected in the 


third quadrant or angle. 


3. Only the following scales are to be 
used: 34, 11%4, 3, 6 and 12 inches to the 
foot. (Each draftsman is provided with a 


set of three scales, graduated 114, 3 and 6 
inches to the foot, respectively. Each scale 


is graduated the same on both edges, to 
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7. Use explanatory notes freely to clear 
up all doubtful points. 

8. Stock parts are to be used wherever 
possible. Each stock part is to have its 
name and number in accordance with the 
numbering system. 

9. Everything is to read from the lower 
edge and the right-hand side of the sheet 

10. Each part is to be indexed on a card 
in accordance with the record system. 

11. Each sheet is to have a title above 
the stamp. (This stamp is printed on the 
rubber stamp, some time 


tracings with a 


previous to their use.) 





12. The form of the title contains thes 
1.¢cMmis 
NAME OF PART, 
OUANTITY WANTED, ALL FINISHED OR NOT 


MATERIAL, SIZE AND NAME OF MACHINE 


Thus the crosshead slide of a 24-inch 
shaping machine would be designated as 


shown by Fig. 5 


DETAILING STANDARDS 
Draw keyways in plan, marking width, 
depth and length, respectively. Designate 
deep end when using machine keys 
Draw solid keys in elevation marking 















































details and traced after the construction of avoid the annoyance of picking up an edge 
the first machine. This assembled draw- with a graduation other than the one largest diameter necessary to machine 
ing must be made from the dimensions wanted for use.) them. For standard keys for various diam 
H Cast Tron Wrought Malleable Bron 
Outlines C. Iron - W.1 lron - M.1. ir’z 
Hidden Parts PS ee Metin Dashes not more than 3 gy’ long and” apart 
. { 
' | 
Center Lines ! Length of Dashes according to size of Part | 
J 
Dimension Lines Pliiu : 
m Lin < > Machine Stee Tk Com position a 
M.S. C's Compo Babbut 
Dimension Projection Lines Tur Lines must not connect with Part (DOP T TTT} 
Break Lines — M 4 f 
—— ee } 
Adjacent Parts = ee es tiv =" Dashes not moire than 1") age | 
Rdenltios Lien. ccc «snes «meee e——— = Dashes about &” Jong 
Leatl W ood Fibre 
Cr Plane Lines w Dashes about 1” long f ry ‘ o] Tt 7 RETAIN, 
\¥ .* - } } 
No shade lines to be used. Th trast between the heavy and thin lines er oe } ‘ } 
to be sufficient to make the represented part stand ont clearly | a ees | fax j 
t er Pee ot] | SESE Lae BSATR PAE aN 
All Materials exeept Wood and Leather to be se a 
rl ‘ uf “s be varied to suit the s 
IS ABCDEFGHISKLMNOPQRSTUVWXYZE& — Fox Vite of Sheet ( mal Se ning 
ABCDEFGHIJKLMNCOPQRSTUVWX Y¥Z&—For Tit Part 
!ABCCEFGHIJKLMNOE STUVWXYZ& —For Notes on Pa Fee He Cylindrica 
a — , -~ ; 
123456789 0 — vu “twee ani Ma ‘ | nA, | | fe | q 
s . . ] 1 ¥ | 1} ' 
1.234567 890 —vor snout tith ; || \ | VW 
1234567890  Leciwals-0.025, 0.75 — For D s ZA 5 | D ' or 
234567890 - Nid Forb s Representation of Breaks 
Din f 4 ls Le is 
; Han X — -_ 
, i ' . tatu Ilatnd . {—- —_ ‘ cr; : a 
t {les j = } > a } 
Wl t fol ‘ ard thy ‘ sia iV u J Fu? — J J » wall J 
1 tl ‘ is clea is pos “ : 
Phreaded Studs and | ip x ws 
| 2 \ YARDS FO INES ETTERS AND FIGURES KI j STANDARDS FOR SECTIONS, BREAKS AND SCREWS 
up he detailed parts, in a manner sim 4. Draw lines and put on letters in eters see sheet No. 12. (This sheet ts 
ilar to that used by a machinist in as- accordance with the sheet shown in_ reproduced here.) 
sembling the parts into the machine. This fig. 3 For button rounds on shafts and studs, 
acts as a thorough check, only as to 5. kc material abbreviations, conven allow 1/16 inch for diameters up to 1% 
the proper fitting of the parts together, tional cross-sections, breaks, etc., see sheet inch and 1's inch for larger diameters 
but also of the detail figures illustrated in Fig. 4. Shafts should project 1/16 to 1 inch be 
6. General notes to be observed when 6. Draw all views necessary to com- yond a rough surface, and should be 
designing machines are: pletely illustrate the part; no more and no marked “Allowed for matching up.” 
Provisions for readily oiling all sliding less. The position of these views should All shaft diameters are to be kept in 


surfaces must be made and shown 


Cast-iron bushings are to be used for 


approximate the position of the part oc 
cupied upon the assembled machine 


sixteenth sizes. 
Use standard bushings in all cases as 
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given on sheet shown by Fig. 6. ‘These line, and keep it clear of the outline of the 
bushings should be held in place with a parts. 
3%-inch pivot-point headless screw Put shorter dimensions inside of longer 
\ll bushings should have a letter be- ones, giving an overall dimension on all 
sides a number to assist in readily locat- parts 
ing them. The letter must be placed on Dimension drawings completely so that 
the drawing of the bearing in which it is patterns can be made from them Dis 
used. Begin each machine with the letter tinguish machinist’s dimensions from 
A; if two or more bushings are used on patternmaker’s dimensions by placing 
the same shaft use sub-numbers in con- dot over the machinist’s dimensions. Se 
nection with the letters, thus, 4, 4 | sample drawing, Fig. 7 
etc When a tracing is retraced at any tin 
; tter the pattern 1s made the pattern di 
“ DIMENSIONING STANDARDS ensione eer Pe l ld tracing is 
Figure all drawings in inches to about kept as ar | 
4 ~ a 
< i 2 
| 
} 
A l 1; l 1 1 l l 1 l 
i : 
B l ls L; i iz 1; 1, l \ = c 1 
"ge Mah "a 
F ‘3 ‘ ‘ ‘ 
7 oS . 1 eo! Mol “6 ‘ 
= re wo 2 
5 3 3 3 3 ‘ } 3 3 
“gi "3 3} 3 
18 
i 4 4 
A 1 1: ae t 9; 2: 2¢ 6 63sh 6oe i 3 
i 4 lea i i ae | 
3 ; 3 3 5) 3 3 3 3 ‘ | 
i . 1 ‘ 73 iss 9 
) o uv 0 ee oe» o3 as eo. os re] 
i ‘ { i i “4 tT ¢ tr a. “4 
= 4; 45 = |§6 { t; i: 4 yp gt gt 1. 
ini ’ lus . ‘ 
> ) 5) > 5 > 
| 
a wat” P wad | 
7 
N ote All Bus o be " s il s Pin P’ts 
the Figu Upp I Ila Corner of Bush I uy s Pa No 
FIG. 6. STANDARD CAST-IRON SHINGS 
so inches, using the inch mark only f Bolt : be dimensio 
e dimensions 1, 6 and 9 inches without nch larger for holes from % inch t 
fractio1 inch I/ 32 | ¢ Irol @ incl 
Dimension once only; hardly ever re incl nd 6 i larg | 
t a figure with the exception of di ul i 
ensioning holes, these should have di \l » be irked w 
mension given on the circle outlining the they ed, bored, drilled 
le and on the view showing the depth reamed or ground. An arrow should bi 
Put the most appropriate dimensions on placed indicating the direction from 
ich view; such as would be used by the which the hole should be started This 
ichinist in making the part arrow should be located generally on the 
Similar parts should be dimensioned in’ end where the shaft would be inserted 
ike places when assembling Si sample drawing, 
Dimension from finish to finish, giving Fig. 7 
One important dimension from a rough For tapped holes mark size of tap, 


surface and stating “Begin sizes here.’ 
Never place a dimension on the center 


number of threads per inch, left 
thread 


or right- 


hand, acme, square or \ and size 
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standard bolt hole 
10, V-th'd, 


of tap drill Thus a 


would be marked “5g tap, 


33 O4 drill os 
Mark 


limit allowances on a part which 


s to fit within another, as all holes are to 
be made st indard 
For limit allowances for different 
diameters see Fig. 8 
On each part give the number of the 
part to w it is fitted. Put finish marks 
1 each view the lines representing fin 
ished surf using the small letter f. 
\LTERATIONS 
ng dimension of any kind, 
section it » that it will remain visible, 
placing sion at its side. 
To ma part obsolete on a tracing 
mark it t tating the date and 
serial numb f the machine on which 
W he tions are ide on a part 
g tl ’ {f construction of a 
ichine all blueprints of it must be re 
lled, and t foreman in charge of the 
nstruct nust be notified of the 
inge upon t return of the corrected 
lueprints to the shop 
Whenever a figure is altered making the 
drawing out of scale place a mark, thus 


figure to call attention to the 


When a new part is added to a standard 
number must 


machine a 
} 1 


¢ Cc! 


new name and 


eated and prope rly recorded in ac- 


cordance with the adopted system. 


All alterations 


yf standard tracings of 


recorded on the index 


kind must be 


ny 
card, giving the date, information neces 
iry to identify the alteration and the 
! ver of the last machine built 
fore the alteration was mad 
Whenever change is made on a part 
whi gs exist the tool department 
re notified of the change order 
i\ lter ig, 1f necessary 
GUIDE 1 CHECKING DrawiNni 
Yo know what is wanted be 
1 y checking 
See that the drawing is made in 
ul tl pted system as to 
ing t vs, title, number, 
> ce on fulfils t con 
ions | 
Check all dimensions by scaling and 
l ver advisable 
- 3s é piece is correctly 
ll necessary views are 
wn; unnecessar\ 
= See { imensions for the 
hop are given p rly as required by 


the shop, that 1s, that t hop is not left 


to do any adding or btracting to obtain 
inv required dimensiot 

6. See that all finished surfaces are 
properly marked and that materials are 
designated See that a place is given to 
begin dimensions from on all large 
castings 

7. Check with previous drawings of 


similar apparatus so that no new patterns 
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will be ordered, if old ones which will 


t 


serve already exist; also check with stock 
parts 

8. Look out for 
means check each detail with the piece 
with which it is to be assembled and see 
that necessary clearances have been 
maintained. 

9. When checking for clearances in 
connection with mechanical movements 
carefully lay out the movement to scale, 
figure the principal angles of motion and 
see that proper clearances have been 
given in all positions. 

10. See that all screws, bolts, keys, 
pins, rivets, and any other stock parts are 
according to standard sizes, and that stock 


interferences; this 


1s chosen wherever possible. See that 
uniform sizes of bolts and nuts, which are 
to be adjusted during the operation of the 
finished machine, have been selected so as 
to reduce the number of wrenches re- 
quired. 








FIG 7- A TYPICAL DETAIL 


11. In a general way review the draw- 
ing as to any points that might have sug- 
gested themselves during the above check- 
ing. See that all entries have been made 
such as the record of parts, and that the 
material order-lists for castings, steel, 
screws, etc., have been correctly made out. 

12. Make a record of all errors or sug- 
gestions on paper, so that the changes can 
be made readily. 

A properly checked drawing prevents 
expensive mistakes in the shop. The cor- 
recting of mistakes in iron will be found 
to be considerably more expensive than 
the time consumed in properly checking 
the drawings before they leave the draft- 
ing department. A drawing should not be 
left to be checked by the shop; this work 
belongs to the drafting department. The 
checking is to be done by individual 
draftsmen other than the one who made 
the drawing; no regular checker is em- 
ployed. 

Additions and alterations are made in 
this system from time to time as occasion 
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requires, due to changes in conditions or 
improvements in the existing items. 


MATERIAL ORDER-LISTS 
order-lists are prepared com- 
They 


Material 
plete for each size of machine. 
consist of a list of cast-iron parts, mis- 
cellaneous castings, steel parts, screws and 
nuts, pins, washers, and miscellaneous 


parts not otherwise classified. 


CAst-1IRON \IATERIAL ORDER-LISTS 

The cast-iron material order-sheets con- 
tain a list of all cast-iron parts used for 
that particular machine. It is of the 
form shown in Fig. 9. The one shown is 
for the stock department as indicated by 
the x in the upper left-hand corner. 
Four prints of these casting order-sheets 
are issued; three are sent to the stock 
department and the fourth to the fore- 
man in charge of the erecting. 

The stock department fills in the num- 


March 12, 1908 
dered,” “Received” and “Delivered” are 
printed white to show the writing. 

The “Remarks” column is used by each 
department for various notes. 


STEEL MATERIAL ORDER-LISTS 


The steel material sheets contain a list 
of all the steel parts required. Its form 
is shown in Fig. 10. The sizes given are 
the rough dimensions of the steel which is 
to be issued to the shop to be ma- 
chined according to the drawings. Two 


sheets are issued; one goes to the 


stock department and one to the ereci 
ing department. The stock department 
makes entries similar to those made 


on the cast-iron material sheets. The 
erecting department uses its sheet as a 
check on the parts and for dates when the 
parts were received. 

The material order-sheets for screws, 
nuts, pins, washers and miscellaneous 
parts are issued to the stock department, 
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ber of parts found in stock and the num- 
ber required to be made to complete the 
particular lot. The first 
list is sent to the person in charge of the 


order for the 


patterns in order that he may get out the 
He fills in the date on 
which the patterns were sent to the foun- 


proper patterns. 


dry in the column “Delivered,” and the 
date when they are returned in the col- 
umn “Received.” 

The second list is sent to the foundry 
and the date when the castings are de- 
livered to the stock department is marked 
under “Delivered.” 

The third list is retained by the stock 
department which fills in the date on 
which the castings were received from the 
foundry under “Received,” and when they 
are delivered to the shop under “De- 
live red % 

[he fourth list, 
erecting department, is used as a record of 


which is sent to the 


the date when the parts were received by 
that department 


The four columns “No. in Stock,” “Or- 


FIG. &. LIMITS FOR GROUND FITS 


which furnish the parts to the assemblers 
as called for on the lists, giving the date 
when delivered. These forms are shown 


in Figs. 11 and 12. 


NUMBERING SYSTEM 

Each style of machine has a leading let- 
ter which has some relation to the name of 
the style; thus, the shaping machines are 
known as class “S,” the rack-cutting ma- 
chines as class “R,” the generating ma- 
chines as class “G,” etc. The symbol num- 
bers of the different sized machines in 
these classes are made up of a combina- 
tion of the class letter and the capacity of 
the machine; thus, the 16-inch stroke shap- 
ing machine symbol is “S 16” and the 24- 
inch is “S24.” In the rack-cutting ma- 
chine class the 81-foot machine symbol is 
“R&8,” and in the generator class the 24- 
inch diameter capacity machine symbol is 
(r 24.” 

The different patterns and parts of these 
machines are numbered consecutively 
starting each class with number zr. Thus 


“ 





tin 


on 
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To 
distinguish different parts of like numbers 
the part number is made up of the symbol 


there will be a number 2 in each class 


of the machine and the consecutive num- 
ber with a dash separating them; thus, the 
24-inch shaper crosshead slide, which is 
number 7 according to the list, is marked 
“S 24-7”. The the 
shaper is marked “S 16-7.” In the rack 


same part on 16-inch 
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which it is found and the number to which 
the time is charged in the shop. The as- 
sembled drawings are lettered beginning 
with the letter thus, the 
drawing of the assembled machine of a 24- 
inch shaping machine would be marked 
“S 24-A,” as in the marking of the 
detail pieces. 

When a machine is altered in general 


A in each class; 


ec... 





Stock Reocrl x Lot FE 
Sole Seond : RS Materia! Order | 
Erector's Recent Quantity 12 Date Nov 1907 | 
Cast Iron 6& 8x 10 x 1% P.Rack Cutting Machine 
= Pn No. 
" ep Plece Wanted No. in . 
Name of Piece Rumber|_ for Stock | Ordered | Received | Delivered Remarks 
1 Mach | 
; , fj 4 
Base 1 1 — 12 12 12/20, 07 - 12 | 
Stanchion 2 i 2 10 10 12 } 
Work Tabk 3 1 12 12 12 
FIG. 9. Form of Material Order-List for Cast-Iron Parts 


Stock Reocrd x 
Erector’s Record 


Lot F 


Quantity 12 Rs 


Materia! Order 


Date Nov. 14, 1907 





























Ste — . 
Steel 6& §xX10x 1% P.Rack Cutting Machine 
} 
| 2 
— Size = Quantity 
Name of Piece Ftese s . econ Remarks } 
Number Dia. Lengti = Want'd Stock Order'i Rec'd | De 
Index Reversing Lever Stud 21s ix M.5 1 50 12 | 
| Index Shoe Clamping Stud 2 ‘ 1 | CR, 1 12 12 
| Sliding Cam Plu r 220 *% 1 D.R 1 o 12 
FIG.10. Form of Material Order-List for Steel Parts 
" eA 4 %P.R 1 ’ 
Stock Recerd x Lot I &SX10X 1% tack Cutting Machine 
? . \ es war 
Erector's Recerd Quantity 12 ks Materia! Order Date 
Screw Nov i 07 
” Nuts 
Used Hard Quantity | Used Hard Quantity | Used Hard (Quantity 
Style | Dia. Length) ., i Style pia. Length or | Style Dia. Height) of | 
n No. soft Want’d De 1 jou No soft Want’d Del'd jou Na soft Want’d Del'd] 
} > { F = ; 
ia |b 4, 1 u 3 36 : i u 2 so ons! 4% % | i iz 
Cae | 
| a le % ‘| a 2 24 | v2 | fon 4 | H i wz | a Chea| * % | 8 1 | 
i 2 we ty i H 4 48 | oo | file 1% 5 2 24 | 6 les ‘ y 8 2 a | 
FIG.11 Form of Material Order-List for Screw id Nut 
Stuck Keccrd x Lot I et <f t >.D ‘ —_ 
p &§x10x1% P.Rack Cutting Machine 
Suester's Roses Quantity 12 I Materia! Order . 
> » Date 
Pins Washers Miscellaneous Nov. 14,1907 | 
i 
}v Quantity Used | Out Quantity Quantity | 
| N Style No, Length : , Hole k¢ Name Remarks 
— Want'd) Dei'a [°° No} Dis Want’d, Dei'd Dera] Deva | 
I ; i , 
| 12 | Ther] 8 2 ¢ | Jam | ah | % 2 i 12 | 4" Ol Cups ua | (372 | 
pas [Rar 8 su} 8 2%} 176 i 12 | "Oil Cups 2 Pv 
| 16 Taper : 3% 3 aa} ai ly " 3 i 12 | 4” Oi) Plugs ; 24 
FIG.12. Form of Material Order-List for Pins, Washers and Miscellaneous Parts 
6&8'xl0xlk P Class R Rack Cutting Machines 
4 | Name of Piece ciety } = Name of Piece a ao ae | 
¥ 
1 Bas 1 45 Sliding Gear Lever St 45 
2 Stanchion 2 46 Intermediate Gea 49 
3 Work Table 3 47 D le I ‘ ea 49 
4 Cutter Carriage ; 48 Small = Gea 4 
5 Cutter Carriage Cove: 7 49 Large Sliding Gear 4 
FIG. I13. INDEX FORM FOR MACHINE PARTS 


the 
and is marked 
“R 8-7.” When a number and a name have 


number 7 is 


worm-wheel 


cutting machine 
ter spindle 


cut- 


been associated together in any class they 
remain so for all sizes in that particular 
ciass. 

The part or piece number, as it is called, 
is used also as the drawing number and 
time number. Thus “S 24-7” is the mark 
on the pattern, the number-of the sheet on 


design requiring considerable changes in 
patterns, the symbol of the machine is 
changed by affixing a letter and beginning 
each class with the letter A. Thus, if a 
24-inch machine was de- 
signed to replace the present one marked 
“S 24,” the symbol would become “S 24 A,” 
and the parts would be marked “S 24 A-7.” 
[he marking on the assembled drawings 


new shaping 


changes in a _ similar manner; thus, 


” 


“S 24 A-A.” This system of numbering does 
rot bring the numbers of the parts into 
more than three figures. This would be ex- 
ceeded greatly if the numbers were taken 
consecutively, regardless of the styles of 
machines. Classifying the machines as de- 
scribed above also eliminates the necessity 
of looking over a long list of names to fit 
a new part, which had been added to a 


S24 Cross Head Slide 
July 6," 1 ! 12als 
} 
” Remarks 
T 4 Food 4 
—@ 
- 2 ‘ 
4 


FORM OF INDEX CARD FOR CHANGES 


G. é. 


FIG. 14 


Work Tag 
Card No. 





Job No. 


S24 
an 
g 24-7 


JO 


Lot 


Part No. 


No. of Pes. 


Pieces to Completion 








7 Wanted 
e Material A, 
+4 Departments where Work is to be Dom 
> 
bipping Shor A Blacksmith 
= 
fi Planer A Stock Room 
g 
iB L Slut 

Dr I Griodl 

Bori Polishing 

sear tt 

Vise 

Milling 

FIG. I5. FORM OF WORK TAG 
machine and for which a number is re- 
quired 
A sheet is prepared as an index to all 

the parts for each class of machines as 


The sheet illustrated is 
On this in- 


shown in Fig. 13 
for the rack-cutting machines. 
dex sheet is given the right-hand corner 
the 18x24-inch sheet. These 
sheets, as stated before, divided into 
number is always in 


number of 
are 
sub-sheets, but on 
the lower right-hand corner and is used 
to 


placed in the book « 


find the sheet [his index sheet is 


f blueprints issued to 


the erecting department and serves as a 
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guide to find the drawing of any part, the 


number or name of which is known 


This 


is done by 


print 
number 


found on the index sheet. 


merely paging up the blue- 


sheets according to the right-hand 


T hese 
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tracing is made, and the old one is filed as 
filed 
obsolete 
number of the 
was used. It 


The tracing when away 


date it became 


a record 
the when 
ogether the 


+ 
last machine upon which it 


bears 


with serial 














ndex sheets are also used in the drafting will also be noted that as each change 1s 
department from which to obtain correct made and recorded upon the cards _ the 
names and numbers for the different parts last serial number of the machine ts also 
f the machines given If possible the reason for a 
} W12 G.& E. FOREMAN WORK CARD Ni 
‘\ Wanted Startle 
é 
Na l’a Ne art 
Materia Nv Pes. I shes N Pes. Ba 
No. of , I ’ Work N N Inspector’s I ! 
i , No. Pes.N 
‘ ; = . ‘ n pate Rec'd | O.K M 
I I \ 
S machine parts are finished up in’ change is also given upon the cards, so 


quantities under the symbol “ST,” 


such as the bushings shown in Fig. 6 
These bushings have their pattern num- 
bers as given on the sheet in the upper 
left-hand corner of each length, and are 


numbered in accordance with the numbers 
under the class of stock of standard parts 
“ST.” If these 


symbol of which is 


bushings have any other operations per- 
formed upon them such as cutting oil 
grooves, or drilling holes, they are dé 


tailed with the remaining parts of the ma 


chine they are to be used on, and a num 
ber is given them in accordance with the 
class of the particular machine. A note 
is made to use the stock numbered part 
nd placed similar to the part “R 8-162” in 
Fig. 7, which is made from the patter: 
t ( 0-28,” 
lt any parts are made specially for any 
er and will not be used prob 
bly f y other machines, or of any at 
tachm« whatsoever are made the parts 
ered with the letter 4 prefixed t 
t! ! thus, an attachment part fot 
th ick-cutting machine would be marked 
f S=J or whatever the next consecu 
t mb¢ inder the miscellaneous at 
t t parts would be. The attachment 
( for each class begin with 1 bet 
itt iated from tl hin 
1) 
RECO! 
ece | machine is indexed by 
a d system on a card as shown in Fig 
14. The headings of the cards contain 
the following items 
SY MP NAME OF PIECI NO. PIECE 
DATE O} WING QUANTITY M ATERIAL 
SIZE OF SHEET STYLE OF SHEET REMARKS 


R. H. corner number 


All the changes on the drawings are 
recorded upon these cards. If a radical 
change is made upon any part new 


that, at any future date should any ques 


tion arise as to the cause of any altera 
tion, this reason can be readily traced 
back 


records of 


The 


changes is 


proper keeping f 
very important, inasmuch as 
it materially assists in replacing parts of 


old machines 


DISTRIBUTING OF THE BLI 


The order lot of 
issued by the office to the drafting Gepart- 


EPRINTS 


for a machines is 


ment. The drafting department prepares 


he tracings making all the necessary 
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last 
Blueprints, 


recorded since the 


built. 


alterations as 


lot of machines was 


THE~ BLUEPRINTING 


showing 


to the 


all 
pattern 
patterns altered and brought up t 


pattern 


shop 


are sent 


all 


» date 


changes, 


to have the 


Four complete sets of blueprints are made 


COST CARD 


Week Ending 
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of the revised tracings Three ot these 


sets are made up in book form; one is for 


the erecting department, one for the pat- 


tern shop, or elsewhere as required, and 


one 


for the drafting department 


T he 


fourth set is not made up in book form, 


to the 
distribution. 


but is sent 
proper 
order sheets 1s 


to the 


else Is nece 


ssary. 


DEVICE 


sent 


cost 


A set 
to the 


stock on hand, and ord 


of 


department for 


material 
stock 


which makes the proper entries according 


whi 


room 


itever 
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The department takes the blue- 
prints as sent from the drafting depart- 
ment and issues them with the work tags 
and foreman’s work These cards 
and tags call for the proper amounts re- 
These cards 
are shown in Figs. 15 and 16. The work 
tag and card with the drawing attached 


cost 


cards. 


quired by the stock room. 


are sent to the various places from 
which the rough material first enters the 
shop. 

The work tag is always found with 


the parts to identify them. The foreman’s 
work card with the drawing is sent from 
one department foreman to the other as 
the work progresses through the shop 
foreman retains this card in a suit- 


for it the 


| he 
able box provided and gives 
who is to do 
When the work 
drawing is returned to the 


makes 


to the next department 


drawing to the machinist 
the work upon the pieces. 

is finished the 
entries 
All 


foreman’s work cards and 


foreman who the proper 
and sends it 
the work tags, 
drawings finally assemble in the erecting 
department, whence they are sent te the 
stock department where the 
charged up. The stock department in 
turn sends them to the cost department, 


stock is 


whence the drawings are returned to the 
drafting department 

The time on each operation is kept by 
a Rochester time clock. The form of the 
card used in these clocks is shown in Fig 
17. For each operation a card as shown 
is made out by the cost department and 
sent to the operator. The operator must 
punch the time when he starts on the job 
and morning, noon and night thereafter, 


until the job is finished. An 


1 


account of 
thes« 


the 


the time must be made upon 


each individual’s pay for 


Ci rds, as 
week 1s made up from them. 


When an 


operation is to be performed 


upon any piece a premium time is set 
which is marked upon these time cards 
If the operator performs the operation in 
less time he is allowed 50 per cent of the 


time thus saved. 


BLUEPRINTING APPARATUS 


The half-tone of the blueprinting ap 
paratus, shown as Fig. 18, illustrates a 
device which can be used either by sun- 
light or electric light. It consists of a 


‘egular blueprint frame with attached 


rollers, which ride on two anegle-iron 


These guideways project out 
so that 
rolled outside of the building for sunlight 


guideways 


f the window the frame can be 


printing. For electric-light printing two 
swing above 
the 


hood removed 


arc lamps are arranged to 
he frame. In the 
lamps is shown with the 


t cut one of arc 


These hoods, or reflectors, are so ar- 
ranged as to concentrate the light upon 
the frame, and are generally kept in 


motion while blueprinting is being done. 
To insert the blueprint paper and trac- 
ings in the frame, it 


guideways. 


is inverted upon the 
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A Sectional Die 





By L. E. SALMon 
There are many and various ways of 
making and constructing dies used on 


power presses; but I think the accompany- 
ing sketch shows a very good way of con- 
structing a large die of irregular shape 
Its cheapness of construction and of ma 





pered and fitted, when they were all put in, 


fitting tight and then the casting was 
drilled through the sections for the 
screws and dowel pins 

It will be noticed that the retaining 


screws are placed well back from the cut 


ting edge. This was done to overcome thi 
effect of the 


any possible chance of developing a rock- 


strain on the edge and avoid 
ing motion and working loose 


The stripper is shown by the fine broken 
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terial, the minimum cost to repair should line. This is what 1s sometimes known 
° ' = Mal ] a! ctr) , ¢ jc Pie ‘ 
the edge snip out or break, as well as the as a ‘skeleton Iipp [his 1s often a 
ease and convenience in hardening and very handy sty ) us nd does its work 
tempering, all recommend it There is very well for light stock 
little chance for change of shape through The punch was simply a flat piece of 
° e ‘ ‘ Bs 1 _" che . 
expansion or contraction and practically tool steel worked to shap¢ ind sheared in 
no risk of losing the die from breaking or as il but I soft, it was held in the 
cracking. ram by m« f a slide and an inverted 
This die was made in a small shop with die dis! 
f -_ 
— a 
| 
>» 
a a J 
A 
f 
y 
fs 
| , 
' 
S/ < 
< y 3 
A SECTIONAI 
absolutely no facilities for hardening a [his die was to cut blanks out of 0.025 
die of this size if made in one piece, inch semi-hard steel 7 inches wide and 
whereas by making it in sections, each wi 1 
piece was tempered with eave in an or oe 
dinary gas furnace. The body part A 1s 
made of cast iron, the clearance hole being Lead 1s sal 1 el a dina 
cast in it and about % inch left for finish temperatures w i very low 
to make a good square seat for the sec temperature in liqu It will 
tions. This seating was done on the mill lical spring campl Vy 
ing machine by using the vertical attach fone . : ping up, of the b 
ment, one chip was taken off the top to pay; i sof elastic metals are vet 
a Fe = ghitns off the : ; 
level it and two chips off the bottom interesting. They show how very import 
The sections were all milled inch int temperature is. Just as iron is soft 
ick and to shape as shown; the fine lines ; , 
thick and to | ype as sh wn; the e line ER eae idl aieill ainllins Bail 
aaaaaa being the ends of each piece. me 
a“ ‘ : is dull and soft at ordinary temperatures 
The three pieces b, c, d were left 1/32 . 
. for it is well on its way to be melted 
inch long until they were tempered and 
' - _ Mercury ictually fluid at ordinary ten 
then ground to length. The screw holes ane Loe 
: : perat recs, ut al dD trozen at about 20 
and dowel-pin holes were drilled and perarur = can oO a. . + 
- . ° oreec | ah > ‘ to : c t et: t 
counterbored (fillister-head screws being ‘egrees Fahrenheit into a soft meta 


used and allowed to go 1/32 inch below 
surface) in the pieces but not in the cast- 
ing until after all the pieces had been tem- 


lower temperatures it may, perhaps, be 


make springs of mercury.— 


possible to 


Lassiel 's 
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General Information’ Library for 
Draftsmen and Designers 





By W. J. BitTeRLicH 





In many drafting rooms, large ones 
especially, there very often occur prob- 
lems concerning which designers have 
difficulty in finding the required technical 
information. They often have to spend 
much valuable time in going around to 
fellow employees to borrow technical 
books. 

As a remedy for this I would suggest 
that manufacturing establishments furnish 
a small library of technical books, peri- 
odicals, etc., so that a designer or drafts- 
man can readily and easily obtain the 
book he requires. A check system might 
be inaugurated in order to know at all 
times where the book can be located, if 
out of the librarian’s custody. 

A card system could be kept, indexed 
so that one could easily tell approxi- 
mately what is contained in each book, 
etc. When certain information was desired, 
the person in want of it could go to the 
card system and determine which book or 
books it is contained in and thereby order 
his book of the one in charge. 





Fixture for Testing Pistons by 
Water Pressure 


By L. B. ALLEN 





Quite often the castings for pistons have 
serious defects such as porosity, blow- 
holes, ete. and occasionally the ring 
grooves cut so nearly through the stock 
that the piston is quite worthless, but the 
defect is not seen by the ordinary in- 
spector. The device shown in the print is 
made to detect these faulty pieces, thereby 
sending them to the scrap heap where they 
belong, at the same time saving the busi- 
ness integrity and reputation of the con- 
cern which is trying to do the square 
thing 

The base A is cast iron and should be of 
sufficient size and weight to rest firmly on 
the water-testing stand without being 
bolted down. A finished pad B, a little 
larger in diameter than the piston to be 
tested, is placed as shown, one side coming 
flush with the front edge of the base. 
The drilled hole for the %-inch pipe tap 
I is met at right angles by a %-inch hole 
H which is drilled from the surface of 
the pad B. The piping from the force 
pump or water-pressure line is connected 
with this %-inch tap and serves as the 
inlet for the water under the inverted 
piston, as shown. Also two holes for %- 
inch pipe taps are drilled at J and J in the 
Same manner 

Up under the piston at G is a piece of 
1g-inch pipe which serves as an outlet for 
the air. The top of this 44-inch pipe must 
be as near the top of the underside of 
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the piston as convenient, so as to allow all 
the air to escape, at least so that the water 
can flow above the uppermost ring groove 
in the piston. Into the %-inch pipe tap on 
the outside of the base is screwed a 1g- 
inch pet cock. After the water pressure is 
applied and the inrushing water forces out 
the air, the %-inch cock should be closed. 
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evident from the sketch. The same cen- 
ter hole in the end of the piston which is 
used to turn and grind it, is used here. 
The piston is placed on the rubber gas- 
ket and the yoke F is raised into place 
over it. By means of the hand wheel and 
the screw the piston is forced firmly down 
onto the gasket and held there securely, 





























Piston 
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FIXTURE FOR WATER TESTING PISTONS 


Two ears are cast on the base at CC 
and a slot is milled through them to admit 
the yoke F. Through the yoke and the 
ears are driven pins which form hinges 
for the yoke to swing on. The screw E 
is made of tool steel and has on it a cen- 
ter which is hardened. To this screw 1s 
pinned a hand wheel whose use is quite 


making a water-tight joint during the time 
the pressure is on; the defects, if any, are 
readily discovered. 

This fixture is an entire success. It is 
simple and inexpensive to make and has 
been used in one large automobile-manu- 
facturing concern for some time, answer- 
ing the purpose admirably. 
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Dies and Taps for Automatic Screw Machines’ 


Spring and Button Dies and Various Kinds of Taps with Suitable 
Clearance and Cutting Properties for Screw-machine Operations 





BY C. L. GOODRICH+ AND F. A. STANLEY * 


Taps and dies form a very interesting 
topic for discussion among toolmakers, 
and as the conditions under which they 
are used have quite a bearing on their 
correct design, it is the case that ideas as 
to their specific design are greatly at 
variance. Possibly the selection of the 
steel used and the manner in which the 
hardening is accomplished have a more 
important bearing on results than in the 
case of any other cutting tools. This 
article is not intended to cover this phase 
of the subject, but it may be opportune to 
state that in our experience it has been 
found best from an economical stand- 
point to temper a tap quite a little lower 
than a die. Exceedingly hard, brittle taps 
are liable to frequent breakage on ac- 
count of their relatively weak cross sec- 
tion and small chip space as compared 
with a die. 

Keeping taps sharp is more economical 
than continually making new ones to re- 
place those breaking on account of being 
unduly hard. A die, however, may be so 
designed as to have ample metal for 
strength and much more chip room than 
the tap and consequently breakage from 
this cause is not so liable to occur as with 


the tap. Furthermore, re-grinding of a 
die is considered more difficult than 
re-grinding a tap and therefore the 
die is generally left harder than the 

















FIG. I. SPRING-SCREW THREADING DIES 
tap. The speed of work while external 
threading operations are performed may 
be higher than for internal threading on 
account of the foregoing reasons and also 
because of greater facility for properly 
lubricating. Tables of speeds for dies 
and suggestions on lubricating have been 
published at pages 112 and sor, Vol. 30, 
Part 2. 


*Copyrighted, 1908, by Hill Publishing 
Company. 

*Department foreman, Pratt & Whitney 
Company. 


tAssociate editor, AMERICAN MACHINIST. 


Types oF Dies anp TAPS 

Fig. I represents what is commonly 
known as a spring screw-threading die, 
with its clamping or size adjusting ring, 
and Fig. 2 a button die. Both of these 
tools are used extensively in the automatic 
screw machine. On large work dies with 
inserted chasers, one form of which is 
shown in Fig. 3, are found very satis- 


factory. Various types of opening dies 
are also being successfully used on dif- 


ferent classes of work 
Taps are generally made solid, although 
there is doubtless economy in the inserted 

















FIG. 2. BUTTON DIES 
blade type of tap of large dimensions. 
Collapsing taps also are made for some 
lines of work. 


Sprinc Dies 

Owing to the movable parts which may 
affect perfect alinement between the tur- 
ret hole and the head spindle of turret 
machines, it is found 
hold dies or taps, even if perfectly true 
turret hole 
or in a rigid non-adjusting tool holder. 


impracticable to 
and concentric, directly in a 


Ordinary commercial spring screw-thread- 
ing dies, even when mounted in holders 
permitting of side play, are apt to pro 
duce better results if with three 
cutting edges, as in Fig. 4, than if 
vided with four or more cutting edges. 
With the latter, the result due to changes 
in hardening or imperfect workmanship is 
apt to be that only two diametrically op 
posite teeth are simultaneously cutting, as 
shown in Fig. 5. 
vibrate and produce a rough thread, with 
chatter marks. With commercial dies 
having three cutting edges and providing 
holder 
On 
one occasion, in the designing and tool 


made 
pro 


This causes the die to 


that they are mounted in a free 


these troubles are greatly reduced. 


ing of 76 turret machines for a foreign 
order, about half of which machines were 
automatics, it was decided to make all of 
the spring screw-threading dies with three 
teeth only. The diameters of work to be 
threaded from 3 millimeters 


were (ap 


proximately % inch) to 32 millimeters 
(approximately 1% inches) and the threads 


per inch, with the exception of the large 


sizes, somewhat less in number than 
U. S. standard. The parts to be ma 
chined were of low-carbon tool steel, 
cold drawn machinery steel, brass and 


also some copper. Excellent results were 
obtained in hardening and so far as can 
be recalled only three dies were cracked 
or ruined by the fire. There not a 
single die which gave any trouble what- 


was 


soever when setting up and testing the 
equipment. This record would have been 


impossible with four-tooth dies 


TAPPING OuT THE Dik 

It is good practice in making spring 
screw dies to either hob out the thread 
with a hob tap 0.005 to 0.015 inch over- 
size, according to size, and in use to spring 
the prongs to proper cutting size by a 
clamping ring as shown in Fig. 1, or to 
tap the die out from the rear with a hob 


tap tapering from 3/16 inch to % inch per 


foot, leaving the front end about 0.002 
inch over cutting size, and in this case 
also to use a clamping ring, Fig. 1. Both 


of these schemes are for the purpose of 
obtaining back clearance and are effective. 

















FIG. 3. P. & W 


INSERTED CHASER DIF 


Cheoretically, the use of the taper hob is 
the best and is to be preferred especially 
when work is to be cut with threads of in- 
cluded angle less than 40 degrees as the 
shape of thread produced by clamping the 
prongs of the die to a size below that at 
which it is hobbed may then be affected 
unsatisfactory. 
Fig. 6 illustrates this bad feature 


enough to be decidedly 


Fig. 7 illustrates the die with the taper 


somewhat exaggerated, as made with a 
taper hob and the general internal form 
of a very satisfactory spring screw- 


threading die 





HARDENING 


In hardening a die it frequently hap- 
pens that curves to the lips are produced 
as*in Fig. 8. When clamping the prongs 
if an oversized hobbed die (with such 
curvature) down to this will still 
result in a bell mouth die. With a die 
hobbed out with a tap of sufficient back 
taper, as in Fig. 7, the curve, if it exists, 


$1ze, 


will not result in a bell mouth; the clear- 
ance angle being more pronounced than 
with an oversize tapped die, neutralizes 
the curvature. The internal form shown 
by full lines in Fig. 9 is bad, as the thick- 
ness of metal varies so that in hardening 
trouble will result. In Fig. 7, and as 
shown by dotted lines in Fig. 9, is a more 
satisfactory internal body. 

Probably the best practice in hardening 
is to dip the prongs into the lead pot not 
further than dotted lines 1V-X, Fig. 10, in 
which case less trouble will result and the 
heat will still be sufficient to cause the re- 
maining portion of the prongs to be suff 
ciently hard when chilled, to prevent weld- 
ing of chips, etc. 

In case the hardening effect extends 
back into the curve as at Y-Z, side-twist 
ing of the prongs is almost a certainty 
the of the this 

will contact 


cutting edge die in 
not be in with 
a portion back of the cutting 


edge will be dragging on the work which 


and 
event the 


work, but 


will cause a ragged thread and oftentimes 
break off the piece being threaded. 

In spite of care there is much risk in 
the length of the prongs being at variance 
after hardening, and it is conducive to 
good results to leave a tie to the prongs 
as shown by Fig. 11. This tie can be re 
moved in two or three minutes by the 
use of one of the slitting emery wheels re- 
ferred to in the article on forming tools. 

With a three-prong die it is possible to 
lips of generous cross section, 
The undesirable 


provide 
giving rigidity. friction 
due to too much thread in 
the work is overcome by milling out as in 


contact with 


Fig. 4, to suit the material being threaded. 


CuTTING EpGES 


. 
lhe cutting edge of a spring screw die 
generally radial for brass and it is per- 
the trifle 


below center, particularly 


nussible for edge to point a 


when there is 
any possibility (owing to the ease of cut- 


ting) of there being a strong chip pro- 


duced which may cause a “hogging in” 
action. On steel or material not free cut- 
ting, and which opposes the cutting action, 


it is desirable to have a positive rake to 
the cutting edge so as to make the cutting 
hence the cutting edge is 
The 


chip curling so as to 


action easier, 


generally above center. amount is 
only limited by the 
be objectionable on account of clogging, 
or by the 
too free cutting and consequently the pro- 
the 


event, 


rake being so much as to cause 


and 
this 


duction of a big, strong chip 


action which in 


“hogging in” 
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owing to the cutting edge being above 
center produces very bad results. 

It should be observed that where large 
diameters of brass are to be threaded and 
where the die is so rigid that no springing 
action can take place, the radial-cutting 
edge is not as desirable as where there is 
positive rake to the edge. 

Chattering, etc., on large work is gener- 
ally due to weakness of tool or tool holder 
and increased rigidity in these oftentimes 
makes possible an increase of clearance 
and particularly an increased positive rake 
to the cutting lip angles of all tools, with 
the result of better cutting action. 

It is desirable in spring screw dies to 
make the outside true with the axis of the 
thread and cutting edges and consequently 
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FIG. 5 
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FIG. 6 


Dip in Lead Pot 
to here 
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SPRING 


it is found desirable to grind the outside 
diameter from the thread. This is of 
particular value in connection with the 
outside clamping or sizing ring, as it 
assists in adjusting the several prongs of 
the die equally, as well as making it un- 
necessary to provide undue freedom in 
the die-holding device. 

On large work, where inserted chaser 
dies may be utilized, it is evident that 
more than three cutting edges can be used 
with very little of the difficulty common 
to the spring screw die as distortion due 
to hardening is less, and if it exists at all, 
it can be compensated for if necessary. 
Furthermore, the desirable side clearance 
to each chaser may be readily given to 


this type. Where more than three teeth 
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are found desirable it is always better 
to have an odd than an even number of 
teeth, as the possibility of only two teeth 
cutting is then avoided. 


MAKING INSERTED CHASERS 


« 


With inserted chaser “opening dies” it 
is becoming quite common practice to 
mill the threads of the chasers with a 
milling cutter, thus giving straight and 
ample clearance, instead of hobbing 
with a master tap, which latter gives very 
little clearance unless greatly oversize. 

A feature emphasized by those milling 
chasers, instead of hobbing, is that when 
dies or chasers are cut by a master tap 
there are three inherent errors which if 
accumulative may be sufficient to make 























FIG. 7 
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FIG. 5 
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FIG. 9 








FIG, I1 
DIES 


it impossible to obtain perfect pitches. 
There is first the error of the lead screw 
in the lathe used in cutting the master 
hob; second, the error in the hob due to 
hardening; third, the error in the die or 
chasers due to hardening. If these three 
errors act cumulatively the result is that 
By milling 
may be 


an inaccurate die is produced. 
the chaser the first two errors 
eliminated, leaving only the error caused 
by hardening the chaser, and this last 
error may be kept small by hardening only 
the cutting edge, the unhardened material 
at the rear having an important effect in 
preventing distortion. 

It is furthermore advanced by some 
that in milling the thread of a chaser the 
metal is not compressed as it is with a 
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tap; that with a tap the metal is not 
really cleanly cut, but is, so to speak, 


more or less pushed off as the tap has no 


clearance and the resulting surface is left 
in a state of relieves itself 
when hardening, thus increasing the dis- 
tortion both in form and in pitch 


strain which 


Button Dies 
The shape of the round button die gives 
it an advantage over the spring screw die 


in hardening, and this type of die is in 


considerable favor with many on small 
work. It is not considered as convenient 
to re-sharpen correctly as the spring 


screw die, but the low original cost of 


button dies permits them to be discarded 





when dull. Chips on coarse pitches are 
ot so easily gotten rid of with the but- 
ton die as with other types. It has, how- 
ver, when correctly made, some very 


od features and when fully understood 


nd made in proper manner it is very 
atisfactory for screws 5/16 inch diameter 
ind under. Owing to the rigidity of the 
button die the cutting edge of the tooth 

ay always be ahead of the center for 
as well as for steel, and good re 


brass, 
sults follow 
This type of 
tantially as in Fig. 12, and instead of 
hobbing with an oversize hob, an under 


die should be made sub 


hob is superior, the die being ex 
panded to proper cutting size. The reason 
for this is that with the cutting edge of 


size 
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the teeth ahead of center and providing 
an hob be used, the relation of 
the cutting edge to the work would be as 
when closing down the 


oversize 


shown in Fig. 13, 
shown, 


die which, when ex: as 


iggerated 
emphasizes the bad cutting action which 


exists under normal conditions to an 
objectionable extent When the die is 
expanded, as shown by Fig. 14, the clear- 
ance of the threaded portion of the die 


is in the center, where it is desirable that 


it should be, and the cutting action is ex- 
cellent. When reversing the work for the 
removal of the die there is no danger of 
the wedging in of chips 

the 


ordi 


This type of die, on account of 


chance it affords for what would 


PIG, 13 





1 rake 
without springing is found very satisfac- 
pper 


In the button die, as shown in Fig. 12 


nsidered an excessive 


ry for cutt 


ng Cc 


and Fig. 15, it should be noted that the 
expanding wedge is a taper pin which acts 
as a tie and prevents twist to the die 
which might occur from hardening if a 
wedge were used as in Fig. 13. The line 

Fig. 12, representing the cutting edge 


f the die, may be pointed on center or 
ibove, as desired, and then the center of 
ole > is located on line c so that the edge 


fi the hole is tangent to the line a 


\PPLICATION OF Die To-WorK 
Most dies are chamfered, so as to cut 
smoothly and to assist in starting on to 


the work, as in Fig. 15, but it sometimes 
is necessary to cut very closely to a 
shoulder with one die only and in this 


event there can be but little chamfer. It 


will be of assistance im starting the die 
under these conditions, when work per- 
mits, to bevel the end of the work as indi- 


cated in Fig. 16, prior to running the die 


e bevel at a, 


yn, and afterward remove th 
if objectionable. 

It sometimes happens that very sho t 
threads have to be produced, as shown at 


1, Fig. 17. An effective method of pro 


ducing such work is to first cut a long 
thread and afterward face off the extra 
pertion between neck B and the end of 


the piece Che nicking at B, previous to 
cutting the thread, is necessary to prevent 
a bur, which would otherwise be pro 


duced by the facing tool. 


INTERNAL | HREADING 


Thus far this article has been confined 
to the external threading of work; it 
should be remembered that many of th 


conditions are mmon to internal thread 


ing Operations also 
Taps have their cutting edges cut radi 


ally 


desirable 


in most cases, though on brass it is 
to cut below center, thus break 


up the chip for its more easy removal 


ing 

\ free curling chip is undesirable when 
tapping, unless the stock is of such a 
nature that tearing of work will result in 
case the cutting edge is not such as ta 


produce such a chip. Copper is a mate 


rial of this nature, and a tap made like 
Fig. 18 with a big rake to its cutting edge 
works out nicely. On copper and sim 


ilarly acting material, cutting out every 
other tooth as is done on the Echols 
patent tap made by the Pratt & Whitney 
Company, is found an efficient means of 
producing clean threads. Fig. 19 illus 
rates this tap and also shows it entered 
in a piece of work; Fig. 20 represents an 


rdinary tap 


In the former (which is always mad 
with an odd number of flutes), each ai 
ternate tooth is omitted, the arrangement 
being so carried out that each of the 
cutting teeth is followed by a space and 
each space by a tooth This arrang 


t » 
nent gives a freedom of action to each 


cutting tooth not obtainable with the ordi 
nary form of tap. In tapping holes wit] 
rdinary taps in copper and similar mi 

terial the tendency is to tear the threads, 
owing to the wedging action of the cutting 
teeth, and the slight resistance offered by 
the metal to the pressure of the continn- 
ous row of cutting edges. The chips are 
carried forward in a mass in front of the 
cutting teeth, and unless the tap is fre 
quently reversed thus breaking up the 


inass of chips, the thread will eith 
mutilated or the tap broken 
he 


19 that only one 


It will seen upon examination of 
lig side of the 
that is being formed with the tap there 
shown is operated upon at once. It 


tlius relieved of one-half the pressure and 


thread 


1S 
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wholly of the wedging action, and because 
of the absence of the next adjacent 
threads, a slightly lateral movement of the 
thread being formed is possible, owing to 
the mobility of the metal, It is probable 
that under similar conditions the removal 
of alternate teeth in a die would be of 
value. 
LENGTH AND NUMBER OF LANDS 

The number of teeth in regular taps 
and width of land should be regulated 
by the diameter and pitch of work as 
well as the nature of the material bemg 
cut. On “sticky” material both dies and 
taps should have relatively short land. 
On fine threads, where a drunken thread 
is to be insured against, more teeth are 
required than on a coarser pitch of the 
same diameter. A good average number 
of teeth on taps for United States stand- 
ard threads is given in the following 


Outside Dia No. of Flutes Width of Land 
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THREADING WORK 
schedule. Too few teeth and too short 


land afford very little support and may 

cause chattering; too much land in con- 

tact causes heat due to excessive friction 

and welding of chips, torn threads, etc 
Tap RELIEF 

[aps for use in the screw machine 


should permit reversing of the work with 
out any chance of chips wedging at this 
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period, and consequently are not cleared 
the same as hand taps which go entirely 
through the work and are thus removed 
without reversal. 

Fig. 21 illustrates the way to relieve the 
top and sides of the teeth of screw-ma- 
chine taps. A tap for long cylindrical 


Internal Work. 
Threads External Work. | Increase Over 
Per Inch. Turn Undersize. | Theoretical Bot- 
tom of Thread, 


on 0.002 0.004 
‘24 0.002 0.0045 
29 0.0025 0.005 
20 0.0025 0.0055 
16 0.003 0.006 
14 0.003 0.0065 
13 0.0035 | 0.007 
12 0.0035 0.007 
11 0.0035 | 0.0075 
10 0.004 0.008 
8) 0.004 | 0.0085 
s 0.0045 0.009 
7 0.0045 0.0095 
6 0.005 0.010 


threading should in addition be slightly 
tapering toward the back so as to free 
itself. This taper should be about 0.020 
to 0.030 inch per foot, although conditions 
may make it desirable to vary this some 
what. 

Where a tap is used on steep triple 
and quadruple threads it is customary to 
cut the flute on a spiral so as to present 


lap 






Copper 


FIG. 15 


Cutting Pdge 


Enlarged 
View 
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made, frequent tap breakage is liable to 
occur and torn threads in the work also. 
On external work it is for the same rea- 
sons advisable to turn the work under- 
size, the following table gives good aver 
age allowances for both internal and cx: 
ternal work. 
Sprinc Die S1zeEs 

It may be of value to include a table 
of suitable dimensions for spring screw 
dies and the data in the sketch, Fig. 23, 
should prove of service, particularly for 
steel. For brass the cutting edge is radial, 
thus eliminating dimension A. The width 
of land at bottom of thread is usually 
made about % O. D. of cut, the mitling 
between flutes being 7o degrees for the 
flute and 50 degrees for the prong in the 
case of three-flute dies. 

Sizinc Dies AND TAPS 

As most all dies have means for slight 
adjustment, it is not necessary to use the 
same care in sizing them as in the case 
of taps which are generally non-adiust- 
able. Dies may be “chased out” to fit a 
male-threaded plug and a tap to suit a 
female gage. In the event of having only 
a plug or a sample to work to, the ball- 
point micrometer is very convenient in 
comparing diameters when cutting the 
thread on a tap. In making taps to a 
drawing or specification, it is of assist- 
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FIG. 22 


TAPS 


a square cutting face like Fig. 22, which 
is self explanatory. 


Sizinc WorkK For THREADING 
In boring holes previously to tapping 
they should be somewhat larger than tlie 
theoretical diameter at bottom of thread, 
as the crowding action of the tap will 
cause the metal to flow some and compen- 
sate for this. Where no allowance is 


ance to turn a portion of the tap to the 
theoretical bottom of the thread and then 
with properly formed threading tools, to 
use this part as a gage when sizing the 
tap, either copper plating with blue vitriol 
and burnishing the plate with the thread 
tool or dispensing with the plating and 
using a good eye-glass to detect when 
actual contact between the threading tool 
and tap blank at gage-point takes place. 
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TESTING THREADING ACTION 

When in doubt as to the proper cutting 
action of a die or tap it is advisabie to 
carefully turn or bore a piece of work, 
then thread the work under normal condi- 
tions, but to stop the work with the cut- 
ting action taking place, then in the case 
of external threading, noting whether at) 
the cutting edges are producing an even 
In 
nd 


clean chip, or pushing the thread off. 
case the thread in the die is smooth a 
the cutting edges are sharp and have been 
properly lubricated and the work is poor, 
the chances are that the angle of rake or 
the clearance is at fault 

To examine the hole tapped out the 
work must be carefully sawed into iw 
picces 

Diet HoLpers 

Holders for die and taps for the auto 


ve much to do with the success 


tools 
holder 


matic ha 
of 24 shows a very sat 
made the Pratt & 


This appliance was 


thes« Fig 


isfactory by 


Whitney 


devel ype d for 


Company. 


use in a screw machine 
whose spindle reverses very rapidly. 
features of 


the following: 


Among the important this 


particular die holder are 


The backward movement of the sliding 
die holding head a, which, as usual, occurs 
in running off the die or tap from the 
work is never opposed by the guide 
fingers should they strike against 


the ends of driving pins as the guide 


fingers being pivoted at dd’ swing out in 
This prevents stripping of the 
to 


this event 
thread. The spiral springs ce’ serve 
return and retain the 
their normal parallel position which is re- 
or tap is cutting a 


guide fingers in 
quired when the di 
thread 
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The edges of the guide fingers which 


come in sliding contact with the driving 


pins as shown are beveled to an angle of 


15 degrees with the line of travel of the 
die head. ‘lhis angle obviously results in 
a freer 
head than when there is a parallel sliding 


forward movement to the die 
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FIG. 23. SPRING DIE DIMENSIONS 
iction and also insures the lead of the 
thread conforming very closely to that 


of the die or tap. The angle could be 
carried to such a spiral as to tend to push 
the sliding head forward immediately the 
Che slope, 
however, has proved very satisfactory 

At f 
plunger which prevents undue shock when 


the work, and 


die has caught 15-( 


is shown a spring cushioning 


catching the first thread on 
is especially efficient when cutting threads 
finer than 32 per inch 

LENGTH OF TERREAD 


ADJUSTMENT FOR 


Positive and uniform length of the 
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the self-locking stop screw g. This scop 
screw determines the amount of travel 
which the die head a@ may have without 
rotating with the work. For instance, 
should it be desired to cut a ¥-inch 


length of thread, it is only necessary to 
adjust the nut forward until the amount 
of lap which the driving pins cc’ have on 
guide fingers dd’ is equal to % inch, as 
indicated at / 

After the die head has traveled forward 
enough to free the driving pins, no further 


thread cutting occurs as the die head 
then being free, revolves with the work. 
When the spindle and work are reversed 
the die head usually reverses also until 


the lip on the groove in the die head at i 
contact with the spring-actuated 


comes in 
pawl j. This, of course, prevents furiner 
reverse rotation of the die head, and as 
the work continues to rotate the die is 
unscrewed 

In case the die head due to its inertia 
does not reverse with the work (as does 
happen occasionally), and should the 


driving pins and fingers in this event be 
in direct line, there is no danger of strip 


ping the threads, as the guide fingers as 


before mentioned will under these condi 


tions be caused to swing outward during 
the backward movement of the head by 
the driving pins 

A light spiral spring k serves when 
the die is not cutting threads, to hold 


the die head back in the body with cush 
ioning plunger against the stop s¢rew and 
in use has the advantage of preventing 
the marring of the first few threads on the 
work when backing off the die providing 
after the thread has been cut and previous 


to reversal of the work, the turret together 
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distance equal to a couple of threads. This On account of the fact that absolute diameter while the hole in the body is 
causes the spring to be in tension, and, alinement of turret and spindle is not 0.4375 inch. 

after the spindle has been reversed and always retained and as dies spring in In some cases where old machines are 
the die unscrewed from the end of the hardening, a slight floating action between used, considerably more than this freedom 
work, the spring brings the die head and_ the sliding die head and body is allowed may be advisable; too much freedom, 
die clear of the end of the piece that has Referring to the detail of the head, it however, is bad, for then trouble may re 
been threaded will be seen that the shank is 0.435 inch sult in starting on the die 





Machining a Street-car Motor Frame 


Methods of Inspecting, the Operations Performed and the Tools 
and Fixtures Used in Making Motors in Good-sized Lots 


B Y rs F EN A U X 





The shop received an order for 300 Gage A gives at the same time the rela brushed with a steel brush, rubbed with 
treet-car motors and promise of subse- tion between the bores and the lengths. bricks, washed in water mixed with sul- 
juent orders [hese motors contained a The difference between the center lines  phuric acid. 
eature not generally found in this class does not show on the castings. Gage B MILLING OF THE CovER SEAT 


f work; they were to be solid, that is, measures the total length of the bearing, [he most important part in the frame 


» f | " 11 t e spli ] : » 
he frame would not be split. being the bores, they were the starting 
Fig. 1 gives the respective positions of point, and the center line the most natural 








shen el rts on ¢} “act- al frame , 183s > a . : . , 

he finished part n the cast-steel trame. start. lo obtain this line. the device 
Che bracket-seat bores were not of the shown in Fig. 2 was made. It 1s com- 
ame diameter, and both were smallet bead Lr posed of a piece of Shelby steel tubing on 


+h- . cane - Pacs v4 rea . * . 
han the pole-piece seat. Besides, the cen . 4 which are fixed three 4-arm spiders. Two 














ter line of brackets was 1/16 inch above = Bore of those cast-iron spiders a are used as 
the center line of the pole pieces. This is ia = nuts for eight screws b. The center 
lone to lengthen the life of the bearings A /S) spider c is bored for four plungers d with 
On the side of the frame was half the removable tips e. The other end of those 
bearing of the reduction-gear shaft. The Ld a plungers bears on wedges f moved in and 
‘ther half was in the covers, bolted to the xp Bo out by an opposite thread screw g bearing 
frame and lined up by a key solid on the J Lia in blocks on each end of the tube. The 
‘over and fitting a keyway of the frame k wedges are driven by headless screws /t 
he different operations were performed ES fixed in nuts 7 moving on the screw g 
is follows, with a view to do away with ; 12 One end of the long screw g is square to 
iny markage, so as to obtain interchang« i ——————— receive a lever. 

ible parts tS [his apparatus, the screws 0D being 
Before ing else was do screwed in and the tips e being removed, 
sting then cleaned is put into the frame vertically. Then 
ighiy. a . the tips e are put back and the screw g 
2. Malling of the ver seat (redu y \ turned until the tips come in contact with 
I I nspection } the casting, in the center of the pole-seat 
Drillin ‘ / width The screws D are then moved out 
}. Boring t1 geal rt until they touch the bore [hey are 
ng / moved the same amount by the aid of a 
5. Boring bi t small sheet-steel gage bearing on the end 
pe f the spider arms, which are finished. 

f Re ry , es , 
Boring pA. etal lhe central support is first tightened, then 
7. Drilling of e1 the outside ones; and the frame is cen 

rillins Insp ECTION GAGI tered rl screws D and tl tips 
lb g dened 
g ¢ ‘ snsides were in he making of the wedges f offered a 
ti \t rst. thi gat was made diffi ulty, for they were to b bored and 
t tance between the bracket turned [his was overcome in making 
re vearing also: them in one single casting, to be cut when 
fs was { liable nished 

g ible, that they Phe milling was done o1 n Ingersoll 
t was as easy to measure direct! milling machine, with a gang cutte S 
] , ne in 4 —_— vith the help of a1 flat on the end of as to cut the keyway on the cover seat in 
WI bam ill eee were cond ' earing. Gage C locates the cover One operation with the facing. On th 
witty the eat from the tracket hoe [wo gages table of the machine was clamped a fram 
ages to accept tl t or reject poor f this style were made, one for each end. made of four sides bolted together. This 
ting The easured. It gives at the same time the bore of the frame was made in pieces for saving stor 
Rae a ‘al : wages. bearing age room and also for ease of handling 
built in machine-steel bars with ends hard \fter acceptance, the castings were + nd in patternmaking. Two V-blocks 


ened. The t in Fig leaned so as to remove all sand particles, were also bolted on this frame, in line 
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‘ 
with the key fitting the table slot of the small limits. The holes a, though not way, y plain solid bars with balanced 
machine. needed on the machine, are drilled for cutters held in the slots by dowel pins. 
[he motor frame was located in the ntering in the next operation. 
right position for milling by a _ surface BorkING OF BRACKET SEATS 
gage starting from the frame, and then BorinG OF GEAR-REDUCTION SHAFT ‘ eats were bored and faced 
fixed solidly by screws on the sides of the BEARINGS in ting the boring machine 
support frame, which positions wer: [he start for this operation was the shown in Fig. 5 special parts are 
termined by the flat spots on the motor lled face of t eats. The cov- d bed of an ordinary hori 
casing. s were bolte fran r this boring 1 with worm-driven 
A special shaft with shoulders | peration, and vas supported |! Che f e is supported a ated 
made for, the cutters, these being always the jig only les a and b gthw lid bar fitting in the 
in the same position as they are supporte g. 3. The jig w ply cast-iron g it S Che hight is given by 
from the table of the machin Che high Ox, strongly reinf 1 the sup ecial screw ks holding the frame 
was determined by a pin gage betwee rting parts, and t key on { ting « lo put the frame 
the support frame and the cutting edge e table of thi ng ma [ ioved; then the 
f the larg itters one was of t ble-table ; e base plate with 
= “ 
J C 
] 
| on ): 
| ZF oo, —f : ' 
> TT 
Ne i | { | 
ty 
sl : | 
\ a j 
\ 
\ | 
FIG. 2. THE CEN <G DEVICE 
| 4 
; | 
; | 
\ 
M 
ar —EEE = —EE - = a J 
ritu = 
Ly ( SEA x 
This drill jig simply a { f ] ig g 
nch boiler plat total leng vas cl g, Fig. 4 g 
frame, centers key fitti thr Its f t 
vay cut in the operation and fixe ¢ l in W g i B g ] 
lace by hooked bolt Lengthwi d ( g \ the sam i, de 
g was locat: set-s ws wit . l g xplained ea fte 
ts, these screws bearmg on one ¢ f ng sw S roug g When side of 1¢ is finished, 
bearing ne i iz. 7 bearings nd c were g head C is pushed g the 
Fig. 3 shows this jig which was drilled, ighed out first, t the faces a and d t t es i rre 
together with the corresponding jigs for Ihe bar was changed and both operations ey are fixed together by a 
the covers. For this drilling the frame ompleted \ thin notch on the jig in lhe boring is done 
was supported by wood shoes only and _ front of face a enabled the workmen to wit g machine feeding in an in 
squared up with a surface gage, this nish this face accurately, the face d being vers ti to that in the first opera 
drilling being without importance as to a then determined with a gage t ve the bar 4. a k is 
difference in the direction of the holes in lhe boring bars were not special in any bolt 1 the « t the 
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bar, and a pneumatic hoist pulled the cord 
of the hook around a pulley fixed to a 


post of the shop. 


Borinc Heaps 

As seen in Fig. 6, they are composed of 
a cast-iron head with hub fitting the bor- 
ing machine. The same head carries two 
sets of tools, roughing and finishing tools 
for the bore and roughing and finishing 
tools for the face. 

The boring tools A are plain bits of 
tool steel with one end ground to the re 
quired cutting angle and clamped on 


angles by means of a V-shaped wedge. 
These tools are set one on a, the other on 

so that the finishing tool begins to cut 
only when the roughing tool is through 

The facing tools B are mounted in the 
same manner as the tools A, but on a car- 
riage. This carriage is driven by a screw 
moved by spiral gears C. A star wheel 
put on the axle of the gears C gives the 


he 


movement, either to the roughing or t 
finishing cutter 


By the above form of tools, any forging 
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The upper bearing is a sleeve E, of 
which the wearing, as well as the wear- 
ing of the plates G, is compensated by 
pressure screys going through the cover 
F. The sleeve E was first made of brass, 
but did not keep its shape, so was made 
of cast iron. This is to permit an easy 
readjustment of the machine thrown out 
of true by wear after a long run by re- 
placing E. On the cover F is bolted the 
centering plate K, of which the outside 
is eccentric to the bore so as to corre 
spond to the difference between centers 
of the pole-piece seats and bracket seats. 
The upper centering plate J is eccentric 
by the same amount. 

lo prevent any chips or dirt from fall- 
ing into the moving parts, two brass cov- 
ers L are fixed respectively on the sleeve 
D and the cover. These were made out 
of a flat sheet and rolled to the shape. An 
extension of the cover forms the slide for 
a carriage VM, with the hub centering the 
frame of the motor. 

The frame A was filled with oil, the 
bearings of B being packed, so that all 
































is done away with, and while a cut is 
going on, the workmen may grind a sec 
ond set of tools. Usually the tools could 


tt do more than one frame, having some 


T 


imes to cut inch thick in cast steel. 


+ 


BortNG OF PoLe-pPiECE SEATS 
Fig. 7 shows a machine which was made 
for that part of the work, to make both 


the work and the removal of the piece 


easier 
he machine is composed of a cast 
yn base A supporting the motor, so as 
to make one unit of all the machine. The 


driving part is a worm B direct connected 
on the motor, engaging with a wheel C. 
The axle of B is mounted on eccentric 
bearings » adjust the worm and its 
wheel when in place The wheel C is 
pre ssed and keyseated on a sleeve D in 
which is fitted the boring bar H, held in 
its seat by a strong key After being 

essed into C the bearing faces of D 
re turned smooth. The lower bearing 
formed of two brass disks and one steel 


2 . 
disk G with oil grooves 


FIG, 5 BORING THE BRACKET SEATS 


moving parts were freely lubricated. The 
upper part of the machine is a repetition 
of the cover /’, with a similar carriage N. 
A sleeve O, tixed by a set-screw on the 
bar, rotates with it and centers it at the 
same time 

The bar carries two screws with star 
wheels, feeding the tools. At each half 
revolution, the points of the star come 
in contact with a piece of angle iron fixed 
mn the upper cover. 

lhe boring head is made of two plates 
keyseated on the bar and carrying four 
tool blocks, shown in plan view on the de- 
tail. The problem was to get inside of 
the frame a strong boring head much 
larger than any of the openings. This 
was obtained by use of disappearing tool 
blocks 

On the detail, Y shows the inward posi 
tion, Y the tool thrown out. The axles P 
remained always in place, while the bolts 
QO were taken off when the tool blocks 
were pushed in \ll the holes for the 


axles and the bolts were reamed and 


ground together On each one of the 
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screws comes a half nut R, forced into 
contact by an eccentric axle; and they are 
so adjusted that when one screw turns 
by the action of the star, it feeds in one 
part of the movement only, the rest being 
taken to tighten the screw in the nut. By 
this fact one of the screws is always tight- 
ened, and the wear of the nut does not 
allow any play. 

The tools are set at different hights, 
cutting by steps, and the finishing tool is 
adjustable by a wedge as shown on Fig. 
8. This wedge also prevents any move- 
ment of backing. The tools work com- 
ing down, the reaction of the cut com- 
pensating in that way the weight of the 
machine, thus lessening the wear on the 
bearings. 

The operation is as follows: The bor- 
ing head is low down. The workman dis- 
engages the half nuts, takes off the bolts 
fixing the tool blocks and pushes these in; 
all this is done by the opening in the frame 
used when the motor is finished for the 
inspection of the commutator and brushes. 
Then he takes off the star wheel and lifts 


1 
\ 


Fam 





by 








ee 
» a 
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the upper part of the machine, the sleeve 
O remaining in place. He next lifts up 
the frame, and slides the boring head up 
the bar, high enough for the next frame, 
and re-engages the nuts. All this is done 
with the crane. The next frame is put in 
place; after the seats and centering pieces 
have been thoroughly cleaned, it is 
clamped to the frame of the machine; 
though, as a matter of test, a frame has 
been bored exact without clamping. The 
top is put back, as are the star wheels. 
Finally the tool blocks are pushed out and 
bolted and everything is ready and in 
working order. 

This machine is self contained, takes 
as little place as is possible, and though 
having been made for one size of work, 
is adaptable to different sizes by sliding 
the carriages, maybe changing the hubs, 
using different center pieces and probably 
a new boring head. 

Drilling of ends is not very important 
as to position, so it was started from the 
bracket seat and located from one of the 
pole-piece seats. The jigs look something 
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like the end carrying the leg of the piece 
G on Fig. 9, the flange being wide enough 
for the bushings, and with extensions for 


the drilling gear-case supporting bolts. 


DRILLING OF SIDES 
[he only holes drilled on the sides are 
for pole pieces and the holes for holding 
the brush holders. The jig used is shown 
in Fig. 9. It is composed of two pillow 
blocks A and B united by side pieces C 
and D bolted to them. The bushing sup- 
port E bears on the pillow blocks and is 

located longitudinally by pins. 


On each end of the motor frame is 
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with nurled head and made large enough 
to provide sufficient bearing. Each posi- 
tion of the motor frame is determined by 
a lock sliding in block A, 
moved with the feet by means of a board 


one pillow 


and coming in the holes of G. 


DRILL-PRESS OPERATIONS 

Then, after one set of holes have been 
drilled, working two radial drill presses 
at the same time on the frame, so as not 
to have to change the drills, the bushings 
are removed, the frame rotated quarter 
of a turn, and so on. After this opera- 
tion the frame goes to another drill press 
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Cutting V-Threads from One Side 


By Joun E. Sweet 


a little interesting to know 


your various contributors have 


It would be 


how long 


been using the scheme of setting the com- 


pound rest at an angle of approximately 


30 degrees for cutting V-threads 


It is now ten or fifteen years since I 
described the compound rest whose nor 
mal position is at that angle, and | 


pointed out at the time as one of its ad 


vantages the cutting of V-threads. It is 






































bolted a flanged piece F and G, which for facing off the boss, where is fixed quite possible that it was old then, but 
fits the bearings of A and B. One of the gear cover; then it is completely fin- only those who had published the fact 
| Tt ia Q,- pa* B 4 = 
Fy aid) rc mney 
H » Pa ; 
| { } F, ‘da ++ 
o 3 | fe AX. «a \ re / 
Coe ad a ) W ~ ~~ 
“ ty T3 MS : A ) | 
<9 Ail, ¢ se | 
£ \ nae ; | b ‘ — 
or tN ot | . ; 
Als BA By, B 
{ J al am ae { - | 
2 } Top View of 
> | Boring Head ] | 
} . | Ring a and Nuts taken off pier [ — T T—) ° | 
QB _ r=! . j | | 
1 Roe ) d}@|'| ¢-—— 
he 0 Q : ( 
i k 4 ] P wee x _— 
3 py FIG. 9 
( ~ , } 7 FIG, 8 
H | o 
i —, 
[ 4 x 
<i ~ — Q ) 
LN Xe 4D (jh | 
Ty ; i! a 
Wh ep Iss / oyu 
= FIG. 7 . 
_M A Boring Bar in Position = 
He 4 . a 
= | j 2 1 
SS = Ley] @ rs SS _ psy 
{ r i E ih a ~ jt ' | / ; - J 
} I — { D , | j 
RE : * | i 
} > > _ -_ | — * 
h ce | F G | | 
SSS” | wa 4 — } | 
| si 2 (Tar in| | 
ne 
| orl -- 
| , 3 | D 
; Ld | | | 
Drilling Jigs for the Side 
THE BORING MACHINE 
them, G, is located by a leg of the exact ished and ready to be mounted in its as new can claim it; for it’s not the fel- 


width of the pole-piece seats. When F 
and G are solidly bolted to the frame, the 
whole is put on the jig, then the cover E 
is bolted in place. The motor frame being 
much larger diagonally than across the 
pole seats, the drills would not have been 
sufficiently guided if the bushings had 
been fixed directly to the cover, and even 
short. Then the 
Two of 


might have been too 
bushings were made removable. 
them, drilling the pole-piece holding holes, 
are on one single cast-iron frame H which 
fits an opening of the cover and is pro- 
vided with two handles. A pin locates it. 
The other bushing, to drill the brush- 


holder holes, is only an ordinary bushing, 


place, without ever having a line marked 
n it. 

[he value of industrial education will be 
considered by each manufacturer from the 
standpoint of the particular service it can 
render to him. One requires art and de- 
sign in the things produced, as well as 
quality of workmanship. Another needs a 
highly trained mechanical skill, together 
with a thorough knowledge of the scien- 
tific principles involved. The details of in- 
dustrial training are limited only by the 
highest demands of all the industries, and 
can be determined only when a thorough 
analysis of all the processes of production 


The Apprenticeship Bulletin. 


is made 


low who first does the thing who is en- 


titled to the credit, but the one who tells 
other people 
Che 


that cutting the thread from one side is a 


evidence seems to be conclusive 
good way, and the application of the same 
principle to a tap I fancy can be done by 
cutting the flutes on a spiral like a twist 
drill. Whether right or left hand 
or may make difference ; 
that is a matter for experiment 

fancy, but the 
tried it 


may 


not any and 


It may not work as | 


fellow who has not does not 


know; and I hope the one who is dead 
sure it won’t work will prove it and save 


me the cost of the experiment 
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Repair of a Broken Sternpost 


An interesting repair was recently 
effected at the yards of the New London 
Iron Works, New London, Conn., on the 
sternpost of the tugboat “Sachem.’ 

* The sternpost of this vessel was ap- 
proximately 6'2x3 inches in section at th 
point of fracture [The section was a 
fairly large one to weld, and the repair 


was effected by the Thermit process in 


only ven hours, including the time con 
sumed in constructing the mold. 

On inspection it was found that the 
shoe, or skeg, had been broken off about 


cs inches from the after side of the stern- 


post [he first operation was to open up 


the fracture by drilling a series of 1% 


inch holes along the line of the break, in 
order to allow for the free flow of Ther 
mit ste¢ When this had been accom 
plished, the shoe was firmly secured and 
a matrix of wax shaped about the frac 
ture, being formed into a collar 6% inches 
wide d 1 inch thick, which could after 
ward melted out when molding sand 
had been packed around it. A gate and 
riser, were constructed of wood to lead 


the molten Thermit steel to the lowest 
point of the mold, the principle of Thermit 
welding being to secure a perfect amalga 
mation of the Thermit steel with the steel 
of the broken sections 

With the wax and other patterns in 
position, a sheet-iron mold box was placed 
around them and packed with a mixture 
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of one-third fire-clay, one-third ground 
fire-brick and one-third fire-sand, provis- 
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ion having been made for leaving a small 
hole at the bottom of the mold to permit 




















FIG. I. THE BROKEN STERNPOST WITH MOLD AND CRUCIBLE IN 











PLACE 








SHOWING METAL LEFT IN GATE AND VISER 


the escape of the heated wax. This open- 
ing was also used as a means of preheat- 
ing the broken sections previous to pour- 
ing the Thermit steel, the flame of a 
powerful gasolene torch being directed 
into it and so permitting the hot gases to 
pass directly over the fractured parts and 
out through the riser. 

While the parts were being heated, a 
crucible containing 150 pounds of Ther- 
mit, 25 pounds of mild steel punchings 
and 3 pounds of carbon-free metallic 
manganese, was placed in position above 
the pouring gate, and as soon as the parts 
to be welded had been brought to a red 
heat (in about 1% hours) the hole at the 
bottom was plugged up with a dry-sand 
core and the Thermit in the crucible ig 
lilted 

[he mold box was allowed to stay in 
position for several hours, in order to 
permit a thorough annealing of the weld 
Upon its removal, it was found that pet 
fect amalgamation had occurred between 
the Thermit steel and the metal of the 
sternpost. 

Fig. t shows the molding box and 
crucible in place. Fig. 2 shows the weld 
after the removal of the mold and 
crucible 

[he weld was performed under th« 
direction of the engineer of the Gold 
schmidt Thermit Company, 90 West street. 
New York. 
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Some English Machine Tools and Methods 


Some Interesting Types Differing from American Designs, Useful 
Small Tools, Limits of Accuracy and Noteworthy Methods 


B Y Ba W. CARRE L 




















Lhe vertical grinding machine shown, Fig water guards 12 inches high, fixed on each’ greater for the large cutter, therefore ¢ 
1 is made by the Churchill Machine Tool side of the column to prevent splashing ing a much mor powerful drive 
Company, Ltd., Manchester, England, and the operator. These are hinged and swing the spindle is a high-carbon steel f 
was designed for grinding the sides of easily, the one in front being removed in ing. the front ring g 434x10 inche 
disks. saws and work of a similar nature, rder to show tl erinding wheel and nd the back bearing 4x8 inches runni 
which is held on the magnetic chuck  tabk in bronze bearings. The headstock is ca 
shown and kept flooded with water dur in one piece, and erin. sienna rl 
ing the entire grinding operation. The \ RELIEVIN \THI saddle has a v idle teantinn ten Gin bad 
table swings 13 inches in diameter and isar [he relieving lathe, Fig. 2, is also built by with square gi imple locking bolts, and 
ranged with a clutch so that it can be the same firm, and as will be seen.is very hand-wheel tt , 
stopped for the removal or fixing of work massive Although it only swings 11% The relieving sl f is of gre 
without stopping the machin« \ cup inches and has a length of 25 inches be length, and works in two V’s in the swivel 
shaped emery wheel is used, the whole tween centers, it weighs 5000 pounds slide, thus giving an absolutely straight 
grinding head being adjusted vertically lhe drive is entirely different from the line motion without th: possibility of sid 
and provided with micrometer stops in usual relieving lathes, the con pulley be play. This swivel slide is capable of being 
both directions [he wheel is driven by a_ ing placed directly on the back-shaft, swung 10 deg h side of sere 
belt running through the crossrail and which is the first motion shaft: this in Phi mp t great depth 
| 
| 
| 
FIG I VERTICAL GRINDING MACHINE 2 LATHE FOR RI EVIN 
column to the long vertical pulley at the turn drives the verti m-shaft (which to insure rigidit t ials are gradu- 
back. is of tool-steel hardened and ground) ted to 0.001 
[he emery wheel spindle is hardened through a hardened worm and_ bronze The work arbor re driven through a 
and ground and has phosphor bronze bear- worm wheel of a ratio of 4 to 1, which’ key in the spindle taper and a draw bolt; 
ings, located in the swiveling head, which gives a perfectly smooth motion to the the other end of arbor being supported in 
allows a movement of 5 degrees each cam: The spindle drive is from the same the tailstock barrel and running in bronze 
side of vertical so that concave or con-. back-shaft, through worm and worm bushings 
vex surfaces can be produced at will. wheel, with the necessary change whecls Phe machi neludes tw speed 
here is a cross movement of 4 inches to govern the number of teeth in cutter to countershafts, 3 cams for different cutting 
nd a vertical movement of Ito inches, the be relieved ingles, 1 work arbor, and 1 sample cutting 


spindle head being balanced. Side and face This arrangement makes the speed of tool, along with the necessary change 
cutters up to 6 inches in diameter can be tle spindle dependent upon the number of wheels to cut from 6 to 32 teeth, and with 
ground on both sides in about 2 min-_ teeth in the cutter; thus if a small cutter the necessary | 

utes, including chucking. A 4-inch split- was be'ng relieved with 10 teeth, the 
ting saw can be ground on both sides, back-shaft would be running 4 revolutions GUARANTEEING THE ACCURACY OF A Too! 


» 


taking off o.o1 inch on each side in 6 for every tooth, and if a large cutter of George Richards & Co., Ltd.. Broad 
minutes. It is also used for grinding ball say 32 teeth was being telieved the same heath, near Manchester, England, have a 
bearings, ball races, or as a surface ratio would apply, but the ratio of the belt s«mewhat novel method of designating the 


grinder on small pieces. There are two speed to the spindle speed would be much accuracy of their machine tools. On re- 
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Test Sheet No. 3. 
Boring and 


Symbols MCVO MCURTt MC 
Dow hs z , 
Boring a hole or turning a plece full depth 
of town feed, holes or dia. to be parallel t 0012S 
The ra ust be square th table ¢ See A on drawing 6 000625 
The table must be flat to:-/ if error exists always bollow wl 15° 
Spindles to be round In lathe to . 25 .00025 
Test plece turned or bored on machine to be round to we 06 
FIG 3 SHEET SHOWING ACCURACY 


an inquiry, they answer with a 
circular No 


ceiving 
written quotation, 
1 and a blueprint of the test sheet shown 
1 boring mill is being con 


inclose 


in Fig. 3 if 
sidered 

Circular No. I. 

Dear Sirs: 

When quoting for machine tools it has 
always been our custom to describe them 
as being of our usual high-class construc 
tion and design. Many other makers use 
the same description, but do not work to 
the same standard of accuracy, and this 
proves that the term conveys no definite 
meaning. We shall in future give, when 
quoting our clients, a guarantee that cer- 
tain fixed limits of error shall not be ex- 
ceeded. These limits are exceedingly fine, 
and will satisfy the most critical buyers. 

Before placing orders elsewhere, we 
suggest, in order to arrive at a true esti 
mation of the comparative value of the re- 
spective machines, that a statement be ob 
tained from those of our competitors who 
happen to be in competition with us, of the 
limits of error they are prepared to guar 
RicHarps & Co., Lrp. 
On receipt of the order they send cir- 


antee GEO 


cular No. 2, 


fidence to any purchaser, as he or his rep- 


which should impart con 
resentative can make a test of the machine 
itself so as to be perfectly sure it is in ac- 
cord with the guarantee 

Circular No. 2 

Dear Sirs, 

As previously stated, all our machine 
tools are built up to guaranteed limits of 


error, and we invite all purchasers to 
make 


the machines they order, so that they may 


an inspection, before despatch, of 


satisfy themselves that in point of accu 
racy they really come up to the limits of 


guaranteed, and which are as per 


error 
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test sheet sent with quotation. Every 
facility will be afforded for a minute ex- 
amination of the machine you have just 
ordered, including the loan of special in- 
struments for closely testing the precision 
of machines, and in case you decide to in- 
spect before delivery, please advise us. 
Geo. RicuHarps & Co., Lrp. 


SENSITIVE AND Raptat. DrILi 

Fig. 4 illustrates a combined sensitive and 
radial drill with tapping attachment built by 
J. Archdale & Company, Ltd., Birmingham 
and designed for high-speed drilling. The 
radial arm of this machine swings on 
roller bearings, and has a square-edged 
rail along which the saddle is carried on 
The spindle runs in a sleeve, has 
16ths and 
indi- 


rollers. 
ball thrusts, is graduated in 


has a counterbalance arranged as 


cated in the illustration. The driving belt 
Strain is taken by a gun-metal sleeve in- 
stead of by the spindle. The friction driv- 
ing pulleys and the cones give 8 speeds. 
The feed motion is gear driven and pro- 
vides three changes controlled by a lever 
which may be operated without stopping 


the machine. The reversing gear for tap- 
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4. AN ENGLISH COMBINED SENSITIVE AND RADIAL DRILL 
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ping is also controlled by a lever on the 
saddle which is operated if so desired 
while the machine is running at full speed. 
Hand lever feed motion is provided for 
sensitive drilling. The spindle has a max- 
imum working radius of 30 inches. 


INTERESTING SHOP TOOLS 
Figs. 5 to 9 show some appliances devised 
and used at the shops of Charles Taylor, 
Birmingham, England. Fig. 5 is a revolving 
lathe center in which the pressure on the 
front part A which is made to revolve with 
the work is taken by a row of balls running 
in races B and C. The cone part 4 has 8 
saw slots D, to enable it to be sprung on 
to ball race B, after the parts have been 
adjusted and held together by the helicoid 
nut E [he rings F made of hard 
fiber and the groove G is to take a gut or 


are 


string belt to revolve the cone for re- 


grinding. Fig. 6 shows an extension piece 
for the above center, for use when turn 
ing large hollow work. 

Fig. 7 is an expanding plug gage mad 
of common 
outer edges, and expanded when worn by 
driving in the tool-steel plug, which has 
a taper of about 1 degree included angle 


steel, case-hardened on the 


Fig. 8 represents a contracting ring gage 
which is also made of common steel, cas¢ 
hardened inside. It is adjusted by clamp 

A 


ing at the points A, in a self-centering 3- 


jaw chuck and then re-ground out to size 
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FIG IO. DUPLEX TURRET-HEAD 


BORING 


AND TURNING 


MILL 


9 


FIG, 7 
A 
re | 
SYS 
FIG, 8 
SHOP TOOLS 
A set of these gages like Figs. 4 and 5 


have been in use for 6 years and during 

that time have been adjusted three times 
An expanding rose reamer is illustrated 

[his tool has a body and shank 


a double shear-steel 


in Fig. 9 
of wrought iron with 
collar welded on to form the cutting edges 
as shown shaded in the drawing. When 
taken to cut 
wrought-iron 


teeth care is 
into the 


cutting the 
through the steel 
body. The tool is expanded by driving in 
the taper tool-steel plug shown 

Tools of this form have been expanded 


and reground to size many times over a 
period of years, and no limit to the pos 
sible amount of expansion has yet been 
found 
DupLeX TURRET-HEAD BorING AND TURN 
ING MACHINE 

The half-tone, Fig. 1o illustrates an in 
teresting machine tool built by Geo. Rich 
ards & Company, Ltd., Broadheath, near 


L 


England known as 


turret-head boring and 


Manchester, [his is 
a 24-inch duplex 


turning machine and consists actually of 


two machines made right- and left-hand 
with the bases cast together. It embodies 
all the features of the single machine of 
the same concern, and owing to the com- 
pactness in the double form the pair of 
mills may be readily controlled by one 
operator [he motions of one machine 
ire, of course, entirely independent of the 


other, each having its own countershaft 


present, the drive is 


the machine in- 


As constructed at 
parallel to the 


t right angles as illustrated in the 


frame of 


ste ad O! 
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engraving. The machine is fitted with 
positive feed motion, friction back gears, 
nd automatic tools for all movements. 
lhe drawing, Fig. 11 shows the spring 
unterbalance used on the Richards bor- 
ing and turning mill. The spring is con- 
tained in a shell to which the outer ends 
of the spring are attached, the inner ends 
being secured to the shaft on which is 


placed the fuzee upon which is wound the 


wire | connected to the ram Che 
hell has teeth cut in it engaging with a 
worm and by turning the worm, thus re 
volving the shell, tension is either put 
n or taken off the spring according to the 
lirection in which the worm is turned 
The springs are ¢ nected to the sh | and 
rt i] ) KS = 


\x EnouisH PLuGGInG MACHINI 


[he half-tone illustration, Fig. 12 shows 
nachine which, while not being new, 
i f interest as it is at vari 


nee with American practice It is called 


1 plugging machine and is intended 
he turning of taper plugs and 

‘ le from bras The imterest 
ine feature is the carriage or slide. Two 


riage-feed screws are provided driven 
th vertical shaft by means of 
rm gearing from the spindle The oil 


eht casing rrounding this small verti- 
sheft can be seen directly in front of 
headstoc' The lower end of this 


haft is geared to the feed screws by 
means of carefully guarded bevel gears. 
One of these feed screws is cut right-hand 
with a coarse thread and is used for 
roughing. The other is left-hand and has 

fine thread used for finishing. Both the 
crews and their nuts are of hardened 
steel. Both of these nuts are connected 
to an operating lever so that either can 


be thrown into engagement as desired. 


he carriage or slide can also be moved 
) The tool holder is adjustable 
nd the chuck of special design for the 
p ded wi tool holder to carry tools 


for drilling and forming the end of plugs 


nd a stop for the depth of the cut. The 


pacity of the machine is for plugs up 
three inches in diameter and four and 
e-half inches long for the tapered sec 
tions. It is built by C. Taylor, Birming 
PAINTING CASTINGS AND PATTERNS 
hine-tool builders here paint 
thei ings as soon as they are out of 
, 


4 
the foundry and are therefore not bothered 
, ‘ 


hem which in time makes 


e pal d filler drop off and leave ar 

sightly blotch on the machines Pat 

e nted with great care using 
olors, one for the finished parts 

parts to be worked.or machined) another 


parts and a third color for 
his way the molder can plac 
he patter: the sand with judgment a 


knows exactly what portions of the 


ng wil! be machined 
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MANUFACTURING A SMALL LINE 
There is a general tendency in England, 
away from the building of a few tools of 
many kinds and toward manufacturing. 
One thing that retards this development 
is the dislike to tell a customer of per- 


haps many years standing that he must go 
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elsewhere for tools that he has heretofor¢ 
purchased from him, in the fear that he 
may be lost altogether. 

[his tendency toward manufacturing 1s 
not at all surprising when you consider the 
great number of men who are factory 
managers here who have spent from one 
to ten years working in some of the best 
shops in the United States. There are 
also many who tell me—‘“My boy is in the 
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States,” and on inquiry it develops that he 

is at one of the technical schools, or is 

working in some of the good shops. One 

man who had spent five years in the 

States said he would advise every English 

man, even if he were only a clerk, to go 
er and stay a few weeks 
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Some of the shops are doing away with 
the breakfast hour and now work from 
the time they start until noon, instead of 
stopping at 8 o’clock for the men to eat 
breakfast. There is, of course, consider 
able complaint about this, as in the case 
of any radical change, but it seems to be 
crowing in favor 


Shop Uses of Plaster of Paris 


By F. E. Fick 

Very often castings break and there 1s 
no pattern from which a new casting cal 
be cast. If a new pattern has to be mad 
before a casting can be obtained, a great 
amount of time is lost and it is also ex 
pensive. We often have to get out new 
castings in the least possible amount ot 
time when important castings break o1 


the machines, but instead of waiting to 


get a new pattern we take the broken cast 
ing and pin it together; then we fill up 
with plaster of paris all holes, cracks, etc 
that are not to be in the new casting 
If any part of the casting is machined or 
any part has to be any particular size, 
these parts of the old casting should be 
covered with plaster of paris sufficiently 
thick to allow for the shrinking of the 
new casting when cooling. 

When any part of the old casting is 
broken off and lost, it can be duplicated 
with plaster of paris; or if any parts are 
to be enlarged or added to the new cast 
ing that are not on the old one, they can 
be made with plaster of paris. It should 
be mixed with water until it is about 
as thick as cement, mixing only a little at 
a time, as it hardens quickly; then, with 
a knife blade or paddle, put it on the 
parts where it is to go, shape it up 
roughly and allow it to dry. After it is 
dry, shape it up by scraping it off with a 
knife. 

One instance of the time and ex 
pense this method will save is when 
nearly all the teeth are broken out of a 
cast gear and a new one must be cast as 
soon as possible. A gear like this came 
into our shop not long ago. All the teeth 
except one were broken out of it down to 
the root. As we had no pattern like it 
ind we had to have a new gear cast, we 
proceeded to fix up the old gear for a 
pattern in the following way: We drilled 
three 1/16-inch holes along the center of 
what had been the root of each tooth 
We then drove 1/16-inch pins into the 
holes and cut them off to the hight of the 
remaining tooth. These pins we used as 
a support for the plaster of paris which 
we piled on them to the rough shape of 
the remaining gear tooth, leaving plenty 
of surplus plaster on them so that they 
could be shaped off. We let the plaster 
dry and then made a templet of sheet iron 
to fit over the good gear tooth and th 
spaces on each side of it 
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Practical Letters From Our Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing- office Methods, Practice and Economy 





WE 
A Stud Drilling Jig 


Ihe problem presented was to drill the 
holes in mild-steel studs, shown in Fig. 1, 
and used in large quantities. The holes 
were one of 
deep, and a 
hole % inch deep. The 9/32-inch hole 
was to be tapped. A two-spindle sensi 
tive drill had been procured for this work, 
and I was to produce a jig which would 


9/32 inch diameter, 1 inch 


¥%-inch diameter clearance 


drill the pieces in the shortest possibl 
time. An error limit of 1/64 inch off 
center was allowed. In my design, Fig 


2, I took advantage of the fact that th 
stud was milled with parallel sides at A 
which offered means for holding it 

made of 


and swinging arm 


The base of the jig E is 
vy iron, the stud / 








from 


mild 


B trom steel, the holder A 
mild steel case-hardened and the V-biock 
D and bushing (¢ t hardened tool 
The %-inch clearance hole is first 
drilled under the right-hand spindle with 
the jig as it 1 
This hole 
drill for 


are ol! 


steel. 


is shown in the illustration 
serves as a to start the 
the 9/32-inch hole, 


center 


which is 


PAY 


USEFUL 


The 
jig used for this last operation is simply 
the base E with the holder 4 

The holder for the stud A 


the same shape as the milled portion of 


FOR 


drilled under the left-hand spindle. 


has a he le 


the stud but slightly larger for clearance 
The stud the collar B 
being drilled and is prevented from turn- 


rests on whil 


r oi 

| 1] j 

iS | ai 
’ ' 
jl } } 
: anit Vy | il 

G is aI 
FiG, I FIG, 2 


rHE EXPANDING ARBOR 


ing by the milled portion fitting into the 


hole in the holder. The arm B is fre 
to swing on the stud F and carries th 
locating device D on its outer end. The 
drill bushing C is driven into the swing 


ing arm and is in line with the center of 
the hole in the holder A. The stop D 
1 a V-block the 
arm 

In rigging up, both jigs are clamped to 


fastened to swinging 


the table of the drill with the bushing C 
in line with the drill in the right-hand 
spindle. Similarly the left-hand jig 1s 
lined up under the other spindle. 
With these tools these studs can be 
lrilled at the rate of 100 per hour. 
PauL W. ABBOTT. 
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FIG. 2. THE STUD DRILLING JIG 


was kept 


IDEAS 
Expanding Arbors 


\ turret rchased with a tool 


lathe, pu 


equipment designed especially for handling 
engine work, had in its outfit a number of 
expanding arbors to be held in the draw 
back collet and to b 1 to collal 
iffing-] caps, glands, et They wer 
Ss] 
| - 


THA WILL RUN BI 


made like 


Fig 


ind this 
such arbors are usually 


perhaps, tl 
way made, having 
been frequently described by correspond 
ents in your columns. Lest the simplicity 
and the 


work lead 


of the two-piece construction 
Sanction yf 


to their c 


usage on common 


ymsideration for more accurat 


work, for which they are not suited, tl 
following is given 


Che 


made 


eccentric of a high-speed engine 
like 


diameter at the 


was Fig. 2, with an increased 


center of the eccentric fac« 
to help retain the oil in the straps. It 


was desired to turn this face at one cu! 


with a formed cutter to insure a good fit 
in the mating formed groove of eccentr 
straps 

An. eccentric arbor was made on the 


principle of Fig. 1 to handle the job; but 


the work, when assembled, gave to the 
valve-stem end of the eccentric rod 
wabbly side moti [he error was wors 


than others, no two of tl 
The trouble was 
located in the expanding arbor. 


in some cases 
eccentrics running alike 
This was done by horing the run of 
pipe 7 t 
arbor in place of the « 


» fit on a shouldered sleeve on th: 


a length of 


“centric ; 


pipe was screwed in the side opening of 
the nd led over to a bench near th 
lath so magnified the error of tl 
ri vas due to its spring 
iT } \ " é tighter g of t 


gment of a 


sphere was then talked of. This would 
still retain th | and the error of the ar 
would not affect the motion of tl 
rod, for with the spherical eccentric and 
straps there would be no sidewise con 
straint as with the bevel faces, Fig. 2 
The forming cutters, however, had al 
ready been made, so the original design 


bv the use of another construc 








tion of expanding arbor to machine them 
on. This arbor was finally made with a 
solid taper center and a draw-up sleeve 
like Fig. 3 on it, in which form it gave 
very good results, even when tested with 
an error magnifier of the length of the 
pipe noted. 

Mr. Monbrand recently described a sim- 
ilar arbor in the AMERICAN MACHINIST, 
and the writer believes that this style of 
construction is much the best for either 
accurate or rough work, that it affords a 
stronger grip on the work and that the 
expanding piece (being the one most liable 
to damage) can herein be repaired or re- 
placed without throwing practically the 
whole arbor away, as in the style shown in 
Fig. 1 Rosert S. Brown. 
New Britain, Conn. 





Drilling in an Engine Lathe 


[he accompanying photograph is of an 
18-inch Le Blond lathe, illustrating a very 
quick, simple and cheap method of apply- 
ing the machine power feed to _ twist 
drills. This method is quick and cheap 
because there are no extra appliances 
needed. The photograph shows a three- 
lipped Cleveland twist drill taking out 
13% inches of stock, wrought iron, there 
being a small lead hole. 
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First put a dog on the drill as near the 
shank as possible; then remove the tail- 
stock center and insert the shank of the 
drill therein, making sure it is in tight. 
Set the drill so that the tail of the dog 
will rest on the tool-post washers. The 
dog keeps the drill from turning, as well 
as driving it. 

Next put a short blunt tool in the tool 
post crosswise with the bed of the lathe, 
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Boring and Facing Car Wheels 


Having a large number of car wheels 
to bore and face and no imodern turret 
lathe, we were compelled to do the best 
we could with an ordinary engine lathe. 

The wheels, as shown at N, have a 
peculiar bore, the surfaces, as shown by f, 
all being machined, there being three sizes 
of bore and four surfaces to face. The 
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BORING AND FACING CAR WHEELS 











USING A 3 


Chis is the first use of a three-lipped 
drill in our shop; and for such purposes 
as reaming and enlarging holes as in the 
illustrations, I can cheerfully recommend 

to be superior to the two-lipped drill, 

the three points of contact do away 
with the tendency of a two-lipped drill to 
run out and chatter around. They also 
insure a better hole in castings which have 
sand holes in them, not having the same 
opportunity to run out 


FLUTE DRILL 


bearing against the back of the tail of 
the dog, for the purpose of forcing the 
drill along as the lathe carriage feeds. 
Tighten the tailstock bolts so it cannot 
move. Then remove the tailstock nut 
and handle, which will make the tail- 
stock spindle free to follow the drill, mak- 
ing a most perfect guide for it. Every- 
thing is now ready to start the lathe and 
apply the carriage feed. 
Cincinnati, Ohio. CB. F. 


smallest bore was 21/16, the next size 4 
and the largest 5 inches. In the spindle 
of the lathe we placed a hardened-steel 
bushing R. A is the boring bar, B, C, D, 
E, F and S the cutters used. P is a tool 
placed in the auxiliary rest. H is a cast- 
iron bar holder placed in the tool rest on 
the carriage. N is the car wheel placed in 
the chuck. JL is an arbor used in facing 
the back of the hub. 

The cutters, placed in the bar as shown, 
do the roughing of the entire hub, cutter 
B boring the small hole, which, being 
bored only for clearance, does not require 
a finishing cutter. C bores the body and 
D the largest hole. These cutters are so 
placed that when the bar reaches a fixed 
point the various shoulders are properly 
located without the necessity of measur- 
ing. After facing the hub roughly with 
the tool in the holder P, the bar is fed 
forward, roughing the various surfaces 
completely, after which the cutters C and 
D are removed and F and E put in. These 
finish the boring and scrape the various 
shoulders to a finish, completing the first 
operation. 

The second operation is the facing of 
the other end of the hub. The arbor L 
is the same diameter as the bore of the 
body of the hub. This arbor is placed in 
the spindle of the lathe, the wheel placed 
on it and held by the chuck. The hub is 
then rough faced with the tool in the bar 
P and scrape finished by using the cutter 
S, thus completing the work. , 

The time required for the first operation 


aps 
no! 


tha 


Ch 
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averaged 20 minutes and the second 

operation I2 minutes, total per wheel, 32 

minutes. 
Lancaster, Penn. 


B. W. T. 





Machining Automobile Crank- 


shaft Brasses 

Some time ago a correspondent showed 
a set of jigs and fixtures for machining 
automobile crank-shaft 


and connecting- 


rod brasses. As we do very large quan 
tities of these, I can speak with 
on this 


make them in good time, but in the boring 


some 


authority subject. Some tools 


and turning of the brasses the two halves 
for making a complete bearing are not 
always equal. This is due to the method 
oi setting the brasses for boring, the pro- 
cess being first to sweat the two halves to- 
gether, then file a small groove across the 
joint, and locate it centrally by two 
pointed screws on the face plate for that 
When the taken 
apart for assembling, it is extremely an- 
noying to find that they will not match or 
that they are not interchangeable 


purpose. brasses are 
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MACHINING AUTOMOBILE 
[his means trouble and also expense, 


sO Wi designed the tackle shown, which 
gets over the difficulty, and has saved its 
cost many times over, as all the brasses 
bored and turned on it are absolutely in 
terchangeable, the joint being dead cen- 
tral every time. A is a gray-iron face 
plate for the capstan lathe; B is a lug 
milled on the top edges as shown, across 
the center, on which the milled half 


bushes are laid. C is a rib for supporting 
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B; D is a boss for carrying the screwed 
pin F. E is a similar boss to D, for sup- 
porting J, which carries the swinging eye- 
bolt J. G is a small cotter pin passing 
through F to keep the swinging clamp H 
in position, which is tightened down by 
K operating on / through a slot in the 
end of H. X 
in position for boring and turning the 
front the After it is 
bored 


shows the half brass bush 


on nhxture 
the collar 
is turned round and 


collar 


and front faced and 


turned, it a hardened, 


ground, locating mandrel fits in the hol 
low spindle, on to which the half bush is 
clamped, as_ befor« The back is then 


turned and faced, the end fitting tight up 


Tace plate : the front 


faced to length, th 


against the machined 
end is turned and 
diameter of the two collars being exactl) 
the same 


TURNING THE BUSHES 


then taken to 


turned on the 


bushes are the en 


Che 


gine lathe and mandrel 


Fig. 3, which is hardened and 


shown in 
is the part where the driver 
lar solid with 


which 1s 


ground. L 
is clamped on; M is a « 


+ 


shown at 


n of 


the shaft, a secti 





F 


ASSES 


CRANKSHAFT BR 


loose collar; O 
lot. X 


a dotted bush in position for turning. It 


Fig. 4 V is a similar 


is the nut for securing th: shows 


will be seen that the recessed insides of 
the two collars M and N grip the col 


lared ends of the bushes and close them 
on the mandrel, which should be a good 
the The tighter the nut O 
is gripped, the more the bushes are closed 
the thus held true in 


position for turning the body or middle 


on body. 


on mandrel, and 


ne 
oc 
un 


part. Brasses done by this method save 
a lot of time in assembling, and the opera 
tion of sweating the two halves together 


is entirely obviated, which is a very de 


sirable feature, as when the soft solder 1s 
in the joints it opens them 0.005 to 0.010 
inch and has to be s raped ut afterward 
by hand to get them to a true circle 
England R. RoTom 





A Hollow Reamer 





At the works of the Skinner Engine 
Company, Erie, Penn., they have a very 
Satisfactory way of finishing the wrist 

I 
\ 
I ik \ 
I So A! \ 
A \ 
Ss alrr 
I, 
i, \A 
A HOLLOW REAME! 
pins of their engines [hese wrist pins 
are cast in one piece with the crosshead 
After turning in the usual way with a 
bent tool and a reciprocating motion on 
the lathe, the hollow reamer shown in 
the line cut is used to finish them. The 
pins are turned about o.o10 larg 

[he body B is made in two parts, of 
cast iron, hinged at A and having a cap 
screw to draw the two together at C. The 
body is slotted through from side to side 
for the blades D These are made of 


either carbon or high-speed steel and are 


driven into th ots in the body Che 
teeth are ground from both sides. At first 
glance one n nk that this tool 
would not be ( do much of a 3 

but it gives a s t nish. One of thes« 
tools has been 1 se I eight years, and 
it stil does gt d worl The tools for 
the larger, and consequently longer, wrist 
pins have their blades in tw sections 
They are made as a rule with one long 
and one short piece, and the joint in one 


a straight 
The blades 
ts have the corners slightly 
the f 


angle at 


blade is made to come behind 
part of the blade preceding it 

at the jon 
rounded so as not to 


Che 


ground is about 


mar surface of 


the wrist pin which the 


cutting edges ar go de 
included angle, not as acute as 
shown in the illustration 


New York E. A 


grees 


DIXIE 








Inserted-tooth Cutters 


In the numerous types of inserted-tooth 
cutters at present on the market and in 
the home-made type found in the shop 
tool room, the methods of fastening the 
‘utters are numerous. ‘The line cuts show 


inother type, which d consider to be orig 


] It w designed to ercom¢ 

llow1 or ( if es 

Square tools, which are desirable 

iny reasons, make an expensive cutter, 
by reason of the square holes in the body ; 
hence round steel is used. This agai 
ive ble from the cutter turning 


bout its axis in the hole; then the anglk 
f the cutting lip is altered. Even when 
are cut on the side of the cutter for 
the ends of the binding screws, they 
not much better and finally cut a groove 
or keyway in the cutter. The edges of the 
keyway chip, rendering it very difficult to 
knock the cutter out when it has to be 
replaced. The slot in the cutter weakens 
it and also renders it more difficult to 
harden, or at least increases the risk of 
‘racking in hardening 

Fig. 1 shows an inserted-tooth fan 
milling cutter with 15 high-speed steel 
teeth, 7,-inch diameter. Fig. 2 shows the 
arrangement whereby the cutters are pre 
vented from turning. 
of teeth at K, Fig. 1 


A is the pitch circle 


} is the pitch circle 





E G 1 
S> 
f | enters of 
e teeth ; that the holes 
drilled break int e another at the 
bottom, as shown at C and D, Fig. 2. The 
of the cutters are slightly be veled, 
wn at C and D, Fig. 2, also 


and F on the sketch of the cutter to the 
left of Fig 

Every alternate tooth is put in place, as 
at G and H; then the middle cutter / 
is driven home, which makes a very effec- 
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tive locking device, fixing the cutters so 
that it is impossible for them to turn on 
their axes in the hole. The 5/16-inch 
hole shown at J is provided for driving 
out the cutters when they are worn out 
by grinding, or break, and have to be re- 
placed by new ones. 

At first sight it looks as if the body 
§ the cutter were all cut away by the 
lrilling of the holes, but a closer study 


+ ¢ 


he sketch will show that this is not so 
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A Spring-testing Fixture 


In connection with the device, described 
n page 531, for testing springs in tension, 
a machine which was designed to meas- 
ure approximately the resistances of steel 
springs varying from 100 to 2000 pounds 
may now have some interest to the read 
ers of the AMERICAN MACHINIS! 

Referring to the accompanying illustra 


tion, to each of two square steel plates A 





M 
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\ SPRING-TESTING FIXTURE 





bad as it looks. If the cutters are to be 
made in quantities, a very simple fixture 
could be made for grinding the ends of 
the cutter to the required angle on the 
disk grinder. 

This method is effective and cheap to 
make; you get it, in a manner of speak- 
ing, as a by-product of drilling the holes 
at a pitch on diameter A, Fig. 2, some- 
what less than the diameter of the cutter. 
A. York 


Coventry, England 


and B are bolted two angle pieces. [hese 
are held apart by four flat steel bars and 
form the framework of the machine, 
which is secured to a bench C by bolts 
through the bottom angle pieces and bot- 
tom plate. The balancing arm D turns 
m1 a V-edged nut £ on the screw F, and 
the base H for the spring pivots on a V- 
edged stud J fixed in the balancing arm 


By moving the adjustable weight A 
] i 


tong the balancing arm, an exact balance 
unloaded can be ob- 
ined. The screw F is held in position 
1 yp and bottom fixed 
to the plates 1 and B. By means of the 
be turned, thus adjust 
ing the balancing arm to accommodate the 
irious lengths of springs, and also enabl- 
ng the balancing arm to be maintained 
level while the spring 
\ wooden cylinder bushed with a piece of 


dinary piping and held in position 


is in compression 


y the 
rod M prevents the spring from slipping 
while the load IV is being applied 

Manchester, England 1 Cc. 8 





Cutting V-Threads 


When cutting a V-thread, the tool 
should be set at such a hight that if a 
line were drawn from the lathe center 
parallel to the ways, the entire cutting 
portion would lie in that plane. If a 
thread tool was ground with sufficient 
clearance and set % inch above the cen- 
ter of the lathe, a thread could be cut 
and at that particular hight a_ perfect 


set 


the 


do 
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thread could be attained, provided you (D) The continuance of the elastic Professor Kent, on page 9385, in the 


held the center gage at the same distance deformation curve may or may not be second column, fifth paragraph, states that 


4] ] ] ly 


from the center and in the same plane as_ proportional to the load For the soft the proportio1 lastic limit “is the t1 


he tool: the thread itself would not be steel specimen it 1s not proportional, whil elastic limit as distinguished trom _ the 
erfect, as the sides instead of being for the hardened specimen it is propor ield point \gall rst « n, third 
traight would be concave. Therefore, if tional for a ti paragrap the yield d as 

tool were used as suggested by Mr. the French commissi f 1895 adopted that point at which t rat tret 
Watson, at page 62, while the tool itself 1 following definitior deformatio1 1ddenly increases rapidl 
vould cut very freely, a thread with cor The elasti limit or the unit his yield point is ordinaril -ep 

ve sides would be the result —e nd whi portion of the de s the « imit Manifestly this 

P smouth, N. H ( \. Mars rmati remains te set Chis ‘ 





is at /s and /y of th lagran , S| 
The Limit of Proportionality and ‘7? Be Proportional elastic amit Wa of the ) with that observer's 
the Elastic Limit pe nding to tl ‘ int where the d forma engeoreclle — “ Seas | , . 


: . e «ce I \ ( 
n ceasi te Ye proportional to. tae : ; 
1 pap whic 1 read before tne 1 nF _ —— ‘ - on 
; ’ , ; - F is | igall esponds Oo points , Wh n 
eT SOK ty oO “nNanic: ne ; ‘ cis 5 S 
eee - , cemeueens /; and /y of the diagram and so far the 
~ it é wever, lals are t aving 
| ween ies eae : — ren ties currences portrayed by that does not "Wd , 
r _ ! j _- deformations. 1 for 
. differentiate between elastic limit and pro 
| ns I importa ¢ rt more 
| l elast . 
3 portiona lastic limi ' , 
rat deter ations D ipp 
7 lly lf now the definition (2) of the pro nd with that the importa yt 


7 , 
x | portional elastic limit referred to elastic nition which will portray t ctu 








. | deformation, and the definition of elastic phenon 
= | a Js limit referred to tal deformation, these My original statement that imit of 
= 2 > > . . ; 
| 7 * | «amended definitions would respond to the  proportionalit of elast leformation 
at vA |} phenomena. /s and /y are then the elastic above the elastic limit is desirable” (in 
I | . . ’ ‘ : ‘ ; " ‘3 > 
° imits, these being the point beyond which all-bearing materials) does hold Pr 
| a tal def maitiol S t proportiona to essor Kent pe ime ] suggests that n 
- e load rd d interf vit rren 
| F }? fece Strib k ‘ the o f 
u0or 
_ SSE —. — —— — 
‘ 10. 
| LAGI \ IMPRESSIVE TES . 16 
SO} \ RDENI STE} 


neers on ball bearings Proceedings, Vol in > 


28, Ne 10—! made the statement that ” 


limit of proportionality above the elas 3.0 : 
limit 1s desirabl referring, of course, 7s 
rdened I t ] l such Is used ll 
bearings . 
is broug] inquiry f vy 
tessor Kent f definition « e ter 
it of proporti ity’ as us and a 
request for tl soning involved. On = 
c 8. \ a \ A 
\No Macu ndeavored to make 
vself clear; Pr : Ket rep 
ge OSs, ot r e \ ws j 
r. that t ez tions 7 
of elas ( prop I i 
of elasticit therently pre 
( \s t re intended to « I : 
in phen bserves e | rs 
vior Of matt cle test it will 
ps be best eal \ S tes wet 
Che diagt ig. I, 1s typical of t ‘ocaiaeal ice — 
mpressi ests + +) same steel j ! wo WO TKK ot) mA lO LL lL. 
1000 , X wo 800 «Y 10000 1100011 re 
ft state and in it rdened condition 
(4) \t tirst the deformation is di r St. ta 
ctly proportional the load, a chang til . ;' 
ccurring at /s for the soft steel and at y G OF MI 10> N STEEL, SOI IL H ENED AND W 
/ for the hardened 
(B) Beyond this point a permanent proportional elasti mit is a desirable proportionality f elast deformation 
set also occurs; the amount is given by one, since it describ 1 condition that bove the elastic limit is desirable.” 


the curves exists, but that is ignored by the usual Without going into any questions of 
(C) By deducting the permanent set definition which makes the elastic limit theory this is apparent enough frem the 


from the total deformation we get the and the proportional elastic limit always well-known fact that soft steel will not 


bearing, but that hard 


‘ 1 


dotted curves marked elastic cde formation identical nswer tor i pd 
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steel is absolutely essential. Under test 
the deformation differences between the 
two materials, while quantitatively dif- 
fering, differ also qualitatively in this 
limit of elastic deformation beyond the 
elastic limit. 

Fig. 2 is a diagram of an actual com- 
pression test of a specimen of ball steel; 
soft, oil hardened and water hardened. 
It will be noted that beyond the elastic 
limit the elastic deformation is not pro- 
portional in the soft steel, that such pro- 
portionality does exist in the oil-hardened 
steel and to a much more marked degree 
in the water-hardened steel. As between 
the two hardened steels the usual defini- 
tions of elastic limit and proportional 
elastic limit would have shown no differ- 
ence, since both occur for both steels at 
one and the same point, i.e., occur at the 
same load and are identical in amount. 
Under the amended definition the propor- 
tional elastic limit does clearly show the 
decided superiority of the water-hardened 
steel. 

The following terms and definitions are 
proposed: 

1. The elastic limit is that point be- 
yond which the total deformation is not 
proportional to the load. 

2. The yield point is that point at 
which the rate of deformation increases 
rapidly. 

3. The proportional limit of elastic 
deformation is not proportional to the load. 

}. The total deformation is the total 
change of elongation or compression of 
the test specimen. 

5. The set is that elongation or com 
pression that remains after the load has 
been taken off. 

6. The elastic deformation is the total 


B 


A 


— 
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Angle Drive in Small Space 


I am inclosing herewith a sketch of a 
little scheme in gearing, the original of 
which is not my own design but which I 
have changed somewhat. 

The problem was to devise a positive 
feed from A to the spindle C (which 
latter was to turn from the center B in 
the direction of the arrow shown in the 
plan view) in the smallest possible space. 


Lisanne 
D 
_ 


\ 
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find it the best I have ever used. When 
locked together, it is as firm as a solid 


reamer. 
Coventry, England. G. BusweELL. 





Drive versus Shrink Fits 


On page 742, Vol. 30, Part 2, W. L. 
McLaren describes a hardening job in 
which a pulley was shrunk on a hardened 














SUPPORTING ANGLE DRIVES IN SMALL SPACE 


Bevel gears and the collar D were de- 
signed to accomplish these results. The 
collar surrounds the shaft and guides the 
pinion. 

Windsor, Conn J. Wo. GREENE. 





An Expanding Reamer 


Ihe illustration shows an expanding 
reamer which is very simple and efficient, 
the noticeable feature being its small 
number of parts. It is unlike the majority 
of expanding reamers, as with it it is pos- 
sible to ream down to the bottom of a 
blind hole, as there are no projections in 
front of it. We find with machine ream- 

















AN EXPANDING REAMER 


deformation minus the set, i.e., that de- 
formation which will be recovered when 
the load is taken off. 

In these definitions that of the yield 
point is the usual one and responds also 
to the usual definition, but not to the 
proposed one of the proportional elastic 
limit. The proposed definition of the pro 
portional limit of elastic deformation is in 
accord with the explanations in the body 
of this letter and recognizes phenomena 
that are not recognized by the usual defi- 
nition. The other definitions correspond 
to present general usage. 

Henry He: 

Philadelphia, Penn. 


ers it is an advantage to have slight clear 
ance behind the cutting edge, and this one 
has that advantage 

A is the shank, threaded and with a 
taper of 30 degrees on the end. B is 
the lock nut with flats milled to fit the 
spanner. C is the cutter; this also has 
fiats for the spanner and six saw cuts, s9 
that it can be expanded. 

It will be readily seen that in adjusting 
this reamer it will expand a little more 
at the front cutting edge than it will be- 
hind, which means, of course, that we 
get no binding or seizing and that we aet 
a good, clean, parallel hole. I have used 
this style of reamer for 12 months and I 


spindle. This stated that some of the 
spindles broke close to the pulley. On one 
end was spring tempered jaws to hold a 
14-inch router bit to rout out type-metal 
plates. 

Frequently a shrink fit commends itself 
as a good method of fastening a pulley or 
ring to a shaft or spindle. The absence of 
keys or set screws makes of it a neat 
clean job. Its drawbacks are, you never 
know just how tight it will hold or when 
it will let go, unless every one is put t 
a test and this is very seldom done I 
have had shrink fits that gave entire satis- 
faction and also had them loose enough to 
drop off 

Notwithstanding the easy make up oi 
the spindle and pulley as shown by Mc- 
Laren, the scrap pile of broken spindles 
at the end seems to call for a different 
method of procedure in the making up 
and if the job were mine and I could not 
eliminate the broken spindles I should 
make them press fits. The spindle could 
be hardened, drawn and straightened; the 
center portion of the spindle could be left 
unhardened or it could be softened after 
the hardening, and then a finishing cut 
could be taken over the pulley seat. It 
would also help matters to make this 0.001 
or 0.002 of an inch taper, then press on 
the pulley and finish turning it, and then 
grind the spindle. 

While I believe it is the consensus of 
opinion among machinists and others that 
the shrink fit has the best hold, I am quite 
sure that for many jobs the press fit can 
be relied on to give a good account of it- 
self and to spare. It will also have the 
same neatness and the added certainty that 
you know about how tight it is 

This being an age of steel I am very 
curious to know the cause of the broken 
spindles, but until I can know more about 
the particular brand of steel used, or bet- 
ter still, handle or manipulate it, take a 
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look under a glass at the fracture, and do 
two of the 
satisfied with 


few stunts with one or 


broken pieces, and if not 
the results, take a new spindle, or at least 
piece off of the bar and do a little ex- 
perimenting with it and note the results. 
I would satisfied that the 
of the breaks was known. 
[ am also quite curious to know why 


not be cause 


they took time to drill twelve small holes 
through the pulley, certainly the 
make 


engthwise 
would 
very little difference as to the weight; the 


amount of metal removed 


time spent in drilling the twelve holes 
would be worth more than the metal 


saved or lost, and the lessening of centrif 
ugal force by the lighter pulley does not 
therefore 
it looks like wasted energy. About 
year ago I built a special router for elec- 
using a routing tool that would 
one-half cut on which a 
The 


also uses a router speeded to 15,000 revo 


call for consideration, 


serious 


one 


tre type S 
clean a inch 


solid pulley used. same firm 


was 
lutions per minute which uses a %-inch 
bit and is driven by a I-inch endless belt. 
It does work on copper half-tones and the 
solid 


is about the twelve holes drilled 


pulley is This may explain why I 
am curl 
in the pulley. 


Jackson, Mich G. SCHNEIDER. 





A Combined Cutting and Bend- 
ing Die 


The line cuts show a combination bend 


ing and cutting die for the work shown 
at XY, 
lon can having a conical top, to which is 
The 


bail for this can was merely a 


which is a bail ear or loop for a gal 


due the peculiar bends in the work. 
handle or 
vire having looped ends, so a 


piece I 
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cheap but sufficiently strong and durable 
ear was required, which means a good 
wearing surface for the wire bail and lots 
of soldering surface of the right shape for 
attaching to the can. 

The stock is of tin plate 0.025 inch thick 
and 7/32 inch wide, in lengths of about 2 
squaring shears. 
under the die abutting 
The descent of the 


feet as stripped by the 


One end is put 
against the gages G. 
punch cuts off the stock the right length 
at A, there being but one cut to each piece 
and no stock except ends wasted. Further 
descent centers the strip on the forming 
block B, forming the loop by drawing the 
strip between the faces of the punch C and 
the faces of blocks DD, giving the work 
the three bends as shown. The shape of 
B is such that the work clings to B just 
enough to loosen it from ( 
When the blocks VD no 
work to C, it drops off 
being inclined as usual 

not stick to the 
danger to fingers and loss of time 


consequently 
hold the 


the press 


longer 
the die, 
Che work should 
punch, as it involves 
Spring 
stripping pins were found unnecessary if 
The 


accurate fit to the 


the block B was shaped correctly. 
faces of D 
faces of C, hardened and well polished. 
The blocks D were supported by the pin- 
plate and rubber barrel! 


were an 


which furnished 


the proper drawing pressure. The guide 
plate has cutting clearance only at A, is 
hardened and held in 


T he 


and well polished, but 


place by screws not 
hardened 


shown. punch C is also 
drawn to blue; the 
one cutting edge A is ground in the com 
plementary angle, as shown in the side 
cutting point instead 


stock The 


capacity of these forming tools is between 


view, to balance th: 
of forcing the sideways. 
20,000 and 30,000 a day of to hours 


Springfield, III J. Srrrus 











A COMBINED CUTTING AND 





BENDING DIE 
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Indicating Gage 


[his indicator gage was made to aid in 
the inspection of small rolls about 1 inch 
long and Ss inch in diameter They 


are of brass, and nurled, and have a small 


hole through the center 
What was wanted at first was a plug 
for the hok 


gage snap gages for the out- 


side (minimum and maximum) and a gage 














INDICATOR GAGE 


to test the « entricity of the outside 
with the hole. That meant three and pos 
sibly four gages. I suggested and was al 


lowed to make the indicator in the 


sketch; it is used as follows: ‘The roll is 
slipped onto the stud a which is made of 
tool steel, hardened and ground to size 
[his answers the purpose of a plug gage 


for the hole Then the slide b is allowed 
to rest against the roll and is held by a 
slight pressure of the spring « The roll 
is slowly tated and the readings noted 
the same as with any indicator 

[he pointer d is first set at zero by us 
ing a standard in place of the roll and 
adjusted by means of screw « The 
graduations are placed so as to read fron 
the center lin For instance if it points 


to figure 5 at the left of zero it means that 


the roll is o.o10 inch undersize or vice 


vers: 


Pittsfield, Mass WaLTER E 


MALo, 
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Improvised Counterbore 


The counterbore shown by Mr. Taylor 
on page 246 will undoubtedly do the work, 
but in my opinion takes too long to make 
for an improvised tool. Instead of drill-rod 
for the cutter I use square self-hardening 
steel, such as is used in “Armstrong” lathe 
tools. Having cut a piece off of the re- 
quired length, I grind one end square 
and drive it in a round hole drilled in the 
shank, but not quite through. For 3/16 
inch square steel I drill a ™%4-inch hole. 
The cutter can then be ground in place for 
clearance and used right away without 
any fear of twisting or pushing in 

New York Joun P. WHEELER. 





A Milling Job and Some 
Testing Fixtures 


The pieces shown in the sketches are of 
cold-rolled steel 5/16x'% inch and are cut 
from 14-foot bars into lengths of about 9 
inches and have rectangular slots milled 
across the upper and lower edges. 

Fig. 1 shows the bar A with all of the 
milling operations completed. The depth 
of slots / and J is very particular while 
the width is not, the slots S S must be just 
the width required but may vary as much 
as 0.005 inch without causing trouble. 
The slots Y X must be milled so that the 
tops of the slots will be the required dis 
tance below the bottom of the slots / and 
J The bearing spots /7 H at either end 
of the lower edge must also be the re 
quired distance below the bottom of / 
and J 

Owing to the trouble caused under pre- 
vious methods by the distortion of the 
slots when the bars were straightened 
after having the slots milled, it was de 
cided to change the order of operations 
and cut the bars to length as shown at B 
Fig. 2, using an arbor with a '2x6-inch 
side mill and a %-inch cutting-off saw 
After being straightened the bars were re- 
turned to the milling department to have 
the slots milled in the edges 

The gang arbors were arranged as 
shown in Fig. 3 for the first slotting opera 
tion and like Fig. 4 for the second slotting 
operation. The end view in Fig. 2 shows 
the method of holding the work in the 
milling-machine vise to cut the slots and 
also to cut the bars to length. When cut 
ting the slots S,S,/ and J the bars are 
placed on the parallel block Z as shown in 
this view, the thin strip V (Fig. 4) being 


removed from the slot - in the block Z 


In the next or third milling operation a 


gang of cutters was assembled as shown at 


Fig. 4, consisting of two inch cutters 
FF, and 9 slotting saws. The cutters F F 
were ground to the required diameter, 
seats // HI being milled at the same time 
the slots were cut. thus insuring the seats 


being the required distance from the bot 
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tom of the slots X X X Fig. 1. 

In milling slots X and seats H the bars 
are located lengthwise in the vise by plac- 
ing the strip N Fig. 4 in slot E in block Z 
and the center slot S over the exposed 
edge of the strip N as shown in Fig. 4 

To test the work I had a block lV Fig. 
5 made to hold a I-inch micrometer in a 
vertical position. The block is of soft 
steel and ground true on a surface grinder. 
The nurled cup A with point K is of drill 
rod hardened, and is a wringing fit on the 
measuring spindle. A slight turn with the 
thumb and finger seats it against the end 
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proper length. If a collar is a bit short 
we use washers cut from heavy and light 
paper ranging from 0.001 inch to 0.010 inch 
in thickness to shim between the collar 
and cutter. 

After the gang cutters are set as nearly 
correct as can be measured a bar is 
clamped in the vise and slotted, then it is 
sawn apart through the slots as shown by 
the dotted lines L Fig. 1, and the sections 
measured for length. In this way by three 
or four trials a gang can be spaced prop- 
erly. 

We had some trouble getting the bars 
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FIG. 5 
MILLING JOB AND 


of the spindle and it is then ready to be 
brought into contact with the bottom of 
the slot. With a little care in handling, 
the depth of the slot can be read from the 
barrel of the micrometer in thousandths. 

The jig also has a hardened and ground 
test block not shown which may be placed 
on top of the block G and the point K 
brought down on top of the test block 
which is the hight the slot should be from 
the seat H, Fig. 5, thus giving a reading 
to test by after each setting of the microm 
eter in the block. 

lo get the cutters properly spaced on the 
arbor solid collars are used and if too long 
are ground or faced off until they are the 




















TESTING FIXTURES 


located so that after the slots SSS were 
milled the slots X X X would come éx 
actly opposite. To save a good deal of 
time in testing, a fixture was made as 
shown at Fig. 6 in which the bar 4 is 
placed with any one of the slots S$ over 
the strip NV and the pointer or index finger 
P in the slot epposite, thus by moving the 
finget P, which is 0.015 inch smaller in 
diameter than the width of the slot, over 
to one side of the slot, the pointer will 
show at zero and the opposite side the 
same if the slots are central, but if they 
are not the pointer will register to the 
right or left of zero as the case may he 
St. Louis, Mo. L. MILLER 
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Lattice-bar Punch and Die 


Fig. 1 shows a punch and die for lat- 
tice bars. We had several thousands of 
lattice bars to make with lengths vary- 
ing from 1 to 3 feet and of sections 2x 
The quantity suggested 
which 


to 244x% inches 
some form of stamping 
would cut the bars to length and punch 


process 

















FIG I LATTICE BARS AND PUNCHES 


the holes at the time. The most 
suitable machine was a horizontal punch- 
ing machine, so the castings were designed 


Same 


to suit that. 

The 
used for the 2-inch size, but 
necessary to strengthen it for the larger 


Fig. 1 
it was found 


die holder shown in was 


ones. The punches and dies were made 
of tool steel hardened. The separating 
punch was fastened on a mild-steel disk 


by two %-inch screws, as shown. It will 
be noticed that the punches for the holes 
stand about 14 inch higher than the separ- 


ating punch. The object of this was to 
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the position for the next blow. As the 
machine made 20 blows per minute, it 
was necessary that there should be no 
stoppage when a new bar was entered, 
until it was all chopped up. The stripper 


this 
that 


was made of 9/16-inch plate; while 


may seem thick, experience showed 


it could not be thinner An adjustable 
—— ee 
Ps 
/ 
/ 
ww. a 


< 2 
24 Puncl 
FIG. 5. CRACKED PUNCH 
stop similar to that shown at Fig. 2, page 
313, completed the tool, and I may say 
it worked without the slightest hitch. 
We wasted a little material, the width 
of the separating punch at the center, but 
that was very small compared to the sav- 
the 
separating 


ing of labor. A curious feature of 


working was that some of the 


punches broke right through the middle, 


shown at YX, Fig. 5; this, however, did 
not affect the working in the least On 
one occasion, when near the operator, I 
stopped to examine the tool and was in 


formed that although the punch was 














reduce the strain on the machine and also’ broken it didn’t matter, as it had been 
to hold the bar in position when the separ- working like that for several hours 
Distance Piec ide 
Stripping Plate Vastis . the ra pea 
J\ _ the Die so as tu give fu ppert. ) 
cp | a a = 
} F =| R D Piece 
} i=8 Separatir on a le 
[ Punch e 
; 2 rm Stripping Plate 
gfe] [He . 
j ble 
} > = 
i 
Mild Steel Dise | 
FIG. 2 = a 
LILLE: 
FIG. 3 FIG. 
PUNCHES AND DIES IN HOLDERS 
ting was done lf the separating was Starting up the machine, the operator 
ne first, the severed bar would fall to proved his words; that punch finished 
ground or make a movement in that all that remained of that size and is now 
ection before the holes were punched, in the tool room for the next lot. I shail 
| of course this this would not do. The be pleased if any of your readers can in 
ld-steel disk was held in its place by form me the actual cause of that punch 
ins of three inch screws, one of breaking T. Rosson CHARLTON 
ch is shown Rugby, England 
igs. 3 and 4 are views of the die and 
nes. One-half of Fig. 3 shows the . * . 
r and the other half shows it re Using the Bevel Side of the 
ed. The plates between the stripper 


shaped to allow the ne wly 


aie are 
ed lattice bar to drop to the ground 


f the way, so as not to obstruct the 


e of the stock bar when thrust int 


Wheel in Grinding Cutters 


In reply to J. E. Ramopon’s letter, a 
page 910, Vol. 30, Part 2, kindly allow 
us to inform you that there has been 


40! 


machine made in Germany for a number 


of years in which the principle of grinding 
the the 
of the 


with bevel side of wheel 1s one 
atures 
a fully 


manufactured by 


main fe 
This machine is automatic cutter 
and 1s \lessrs 


& Co., of Frankfurt-on-the-Main. 


grinder 


Fontaine 


There are already number of these ma- 
chines at work in England 
Geo. W. GoopcHILp 
London, England 





Repairing Micrometers and the 
Slocomb Micrometer Adjust- 
ment 





} 


Referring to the articles you have pub 
lished in regard to repairing micrometers, 
we, as manufacturers of these tools, think 
our experience in the matter will be of 
some value 

Professor Sweet, on page o8o, Vol. 30, 
Part 2, 


wearing 


lays great stress upon the spindles 


inaccurate as _ regards pitch. 
the 14 


been manufacturing these tools we have 


During years in which we have 


naturally done considerable repairing and 
find that these spindles do not often wear 
out of pitch to an appreciable extent. 





————— 


rool REMOVING SMALL NUT IN SLO- 


FOR 


COMB MICROMETER 


We 


have 


had calipers come back that 
about 


have 


been used five years on a 


grinding job, wl the nurling on the 


thimbles was worn smooth and there was 


every indication that these tools had been 


used to a far greater extent than most 
micrometers. The repairs on these tools 
consisted of truing up the plain part of 


the frames, re 


lapping the end of the spindle and the face 


the spindles, re-bushing 


of the anvil and re-adjusting. We put 
on new thimbles to improve the appeat 
ance rhe pitch of the screws was prac 
tically accurats 

Probably the hardest place in a ma 


chine shop for a micrometer is the grind 


ing job: as this is altogether finishing 
work, measurements have to be taken 
often and, the air is filled with fine 
emery dust, conditions are favorable for 
rapid weat We find in most cases where 
it is thought the screws are worn out of 
pitch that the trouble really is that some 
chip or grit has worked into the thread, 
causing an abrasi at one point 

Of course we get repairing that is ‘due 
t cid b repairing due to wear is 


not often t correct faults of screw pitch 


We advi nding such tools back to the 
shop w hey were made for repairs, 
as this work can be done far more eco 
nomical vith the special tools there in 
use 
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In regard to making micrometers with 
their screw and nut equal lengths, we sup 
pose manufacturers do not do this on 
anything but a measuring machine, be- 
cause of the size, weight and cost. It is 


evident that in a measuring machine 


li 


‘ 


selling from $50 to $1000 features can 
be used which would be altogether out 
of the question in a tool selling for $3.50. 
his very long nut would be of no ad 
vantage unless it is made to bear per 
fectly through its whole length. In a 
size as small as 5/16 this is difficult and 
expensive, and as far as our experience 
goes we see no occasion tor it. 

Where a micrometer with I-inch range 
is carelessly used on a wet grinder, wate 
charged with emery is allowed to enter 
the tool; and where measurements are 
almost wholly from o to % inch, any 
micrometer will wear out of pitch. Would 
it be advisable to use a more expensive 
tool on such work where it must suffer 
to some extent? 

On page 953, Vol. 30, Part 2, you have 
an article by Max Jaeger, “A Tool for 
Removing the Nut from Slocomb Mi 
crometer.” We think this article mis 
leading where it says, “In the Slocomb 
micrometer, nut D sometimes loosens and 
then disengages itself from nut C and 
gradually works itself to the bottom of 
thimble /.” 


that these nuts are liable to loosen in use, 


[his gives the impression 


which is not true 

In the Slocomb micrometer there are 
two nuts, a main nut and adjusting nut. 
Each of these nuts has a clutch milled on 
the fac« Now when the teeth of these 
clutches are in mesh and the spindle is 
screwed through them it 1s impossible, 
of course, for the nuts to be separated 
without first removing the spindle from 
one of the nuts. In order to do this the 
micrometer thimble must be turned back 
about inch beyond the last graduation, 
a thing that need never be done except 
for inspection or repair. In that, case it 
is only necessary to mesh the clutches, 
matching the line cut on the two nuts, 
holding them in mesh while the spindle is 
re-entered in the main nut If these 
simple directions are followed, there is 
never any danger of losing the small nut 


up inside of thimble 


In case the small nut ts detached and 
run up inside of the thimble, it can often 
be removed with a common wooden 


toothpick. A tool we recommend for this 


purpose is made as per cut. This is mad 
of a piece of %-inch brass pipe, iron-pip 
size, cut 3 inches long Hold this piece 
in the chuck and turn up 1 inches, 0.460 
diameter; then form two teeth by filing 

‘oss the end These teeth need not be 
exactly opposite, as the looseness inside 


and out allow of teeth properly entering 
the face clutch on the nut This tool 
made of brass is not so likely to damage 
the fine teeth in the nut as a tool made of 
steel, and will easily remove any of these 


nuts 
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While on this subject we wish to say 
that the object of this arrangement is to 
allow of adjustment in line of pressure 
and wear, maintaining the same wearing 
surfaces and the same amount of wear- 
ing surface. In a tool of this kind it is, 
)f course, important that there should be 
a large wearing surface between the screw 
and the nut and that there should be an 
arrangement allowing for maintenance of 
this large wearing surface. It also allows 
for using the small coil spring between the 
two nuts, which produces a slight fric- 
tion on the spindle so that it will never 
ve about of its own accord. 

J. T. Stocomp Company. 


Providence, R. I. 

[he repairing of the contact surfaces 
if the micrometer may be accomplished by 
stmple means and still give satisfactory re 
sults [wo pieces of cast iron or steel, 
and the anvil and spindle removed, we are 
ready to proceed. One piece is faced, 
bored, and countersunk to allow the anvil 
face to be flush with the faced surfaces, 
the fit being required on the shank so that 
it wili not turn while working on it \ 
flat lap of cast iron should be used 3y 
lapping the high spots off of the anvil, 
which is allowed to project slightly above 
the faced surface, we are enabled to pro 
cure a true and smooth surface 

\ piece is then bored to fit the spindle, 
ind the spindle allowed to project till the 
high spots are lapped off and a true sur 
face secured [he spindle is treated the 
same as the anvil 

Buffalo, N. Y G. W. Bines 


Hole Locating with the Vernier 


One method of locating holes with a fair 
amount of accuracy, which has not been 
sufficiently touched upon in the recent ad 
mirable articles on this subject, is that in 
which the hole centers are measured by 
means of the vernier caliper, the caliper 
being set between the outer walls of the 
two holes and the sum of their half diam 
ters subtracted from the reading to ob 
tain the center distance: \n advantage of 
this method lies also in the fact that the 

me tool can be used to measure the 
diameter of the holes; the center distance 

f holes from the finished edges of the 
work can also be obtained by resting the 
inside of the fixed jaw on the finished 
cdg ind adjusting the outside of the 
movable jaw in contact with the farther 
side of the hole: the center distance will 
en Obviously be th ading for the out 
side contact faces of the jaws minus the 


1 


m of half the diameter of the hole plus 


the thickness of one jaw 
ry ode of procedure when using the 
ller : simple Bore the first hole to 
nish size either by locating from the 
edges as described or by laying out if these 


dimensions are not vital: locate for subse 


quent holes by using the feed screw for 
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approximate settings; measure the center 
distance after taking a boring cut; and 
correct, if found necessary, by means of 
the graduations on the screw collar. 

When using the lathe the holes may be 
roughly located by center indicating; the 
first hole is finished, a boring cut taken 
through the approximately located second 
hole and the center distance carefully 
measured as already described. Any error 
is now corrected by shifting the work un- 
til, when the hole is tested by an accurate 
indicator riding on the interior of the hole, 
it shows a throw or eccentricity of double 
the ascertained error, the direction of the 
eccentricity being, of course, determined 
by whether the center distance is too long 
or too short; in case of its being too long, 
the side of the hole nearest the other hole 
must give the required movement to the 
indicator pointer. 

The axis of the second hole being now 
corrected, a second cut can be taken and 
the measurement verified. It will be 
readily seen that any change, as above, of 
the axis of the hole produces exactly 
double the change on the diameter of the 
hole. 


Indianapolis, Ind Georce FE. Gay 





Boring Holes in Jigs and Similar 
Work {without Laying Them 
Out 


[he criticism by L. F. C. George at pag: 
915, Vol. 30, Part 2, of my article unde 
the above title at page 634 has been read 
by me with interest. However, my ar 
ticle deals with the locating of holes and 
not with the setting up of the work 
the miller or any other machine. As | 
mentioned in my article, “the setting of a 
jig for boring, however, is one thing and 
the boring another and needs as much 
care, if not more, to secure accuracy.’ 
[his is also true of the setting up of the 
work on the platen 

Mr. George claims the button method is 
quicker and more accurate. This I doubt 
The buttons are located on the jig from 
the face of a scraped surface plate, one at 
atime. The jig is then strapped on th 
platen of the miller; here there is the sam 
difficulty as when using the hight-gag 
method, as the tightening down of th 
straps is likely to distort the work 
Granted the work is put on square, yor 
still have to set the button central wit! 
the spindle by a bushing in the spindle o: 
with an indicator. What toolmaker has 
not at some time had a button shift, du 
to accident or distortion when tighten 
the straps, and found it out, to his sorrow 
only when the jig was retested on the sur 
face plate? Of course with the hight-gag 
method we check up our holes by meat 
of plugs; for any ‘error, we made corr 
tions just the same as described in cor 
nection with the button method 


Malden, Mass F. H. SANDER 





























March 12, 1908. 


L. F. C. George's article at page 915 
Vol, 30, Part 2, is a very good one. There 
is, however, just one question I would 


like to ask Mr. George. He states that a 
certain tool-room—of which he had charge 

had a limit of error of 0.0001 in 
the all 


were these accurate measurements made? 


inch 
location of drill bushings. How 
I can easily understand that, when it is 
a micrometer, a close 


measurement can be made, but 


possible to us¢ very 


when we 
get beyond the scope of the micrometer 
and have to use a vernier, I don’t see how 
it is possible to measure to such a degree 
of accuracy 
Cleveland, O O. Burt 


Labor Conditions in Canada 


[ am a machinist myself and shared the 
fate of half the machinists here, 
laid off in the middle of last November. I 
may say I scanned all the Canadian papers 


being 


and trade journals and acquired much ad 


ditional information from fellow machin 














the 
where I was and save expenses. Eastern, 
Middle and Western Canada have all had 
West 


ire several bright machinists using 


ists and came to 


conclusion to stay 


bad time. Out here in the there 


a pick 


nd shovel and as yet the openings which 


B. B. speaks of are a dream. There is no 
ubt that the all-around man is the man 
required in the west and a_ toolmaker 


now and then would be in place, but the 
tter want to be sure of their job before 


ey start traveling, and by the time trade 


rightens up in Canada I have no doubt 


ut there 
} 


will be a call for them where 


rey are. I think your qualifying pro- 


ision regarding information from the in 


tending destination is a necessary precau 
mn that fellow machinists should act 
ipon for their own benefit 
Vancouver H. L. MEYER 
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A Size-block Box 


MACHINIST 


sket. 


some 


block 
I he 


I send herewith h of a si 


box which I made time 


ago 
box was designed to occupy as little space 
as possible in the tool chest and yet have 


the blocks easy of access 


The blocks require but little explana 
tion; they are made of hardened tool 
steel, ground and lapped to size They 


yn the end as shown also on 


the 


are stamped 
the 
block is selected at a glance 

Che 


end elevation is particu 


face, in decimals; thus required 


scriber shown at the right of the 


larly useful for this 


class of work. I find this much more con 


venient for small work than the hight gage 

The blocks not marked in this sketch 
are 0.050, 3/64, 1/32, 0.025, 1/64 in. 

The last Space 1s for a set of B. & 
thickness gages, 0.0015, 0.002, 0.003. 0.004, 
0.006, 0.008, 0.010, 0.012, 0.015 which 
| cut off to fit the box 

The box is made of mahogany with a 
groove cut in tl bottom in which are 

A 
——_— | _ 
’ ’ ; 
4 SIZF-RLO 
two flat springs whi ppor piece ot 
drill rod running lengthwise of the box 
and extending into the ends where a 
groove is made to allow it to slide a short 
distance In the case of the end where 
the scriber is, there a partition between 
the 9/16-in. block and the scriber Phi 
partition 1s piece of sheet steel witl 
projections that are torced ides 
of the box to hold it in place, and this 
also has a groove in which the rod slides 
These rods hold the ble« ks up above the 
top ol the box whet tis opel | llow 
them to be readil vith the 
fingers 
To cl se the box, old as shown 1n the 
end elevation and raise both halves of the 
box at once until the blocks come in con 
tact, when they will be forced back and 


rest of the wai 


the box to close the 
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[he partitions are made of sheet steel 
32 in. thick pointed at the ends. In 
assembling, the box is made up with the 
exception of side 4 as shown in the end 


elevation. When the glue has become 
thoroughly dry, place the blocks :n posi 
tion, also the partitions, and put on side 


the 


sides which securely holds them, 


A, thus pressing partitions into the 
lhe partitions are beveled on the upper 
edge so that the blocks may more readily 


Che 


box so as to allow thie 


find their places scriber is let int 


the bottom of the 


box to close without interference 
There is space left in the other halt 
of the box tor the point of the scriber 
Beverly, Mass Geo. B. Hows 


Why Is a Planer Bolted Down 


*' 


Norton's letter may I 


In reply to C H 


he allowed to state that his letter affords 
nother instance of the similar working 
different mind lifferent localities, the 
| 
| 
' 
i) 
Nd 
; 
bjiects not being ware of eacl the: 
thoughts 
But in this instance it is interesting to 


note that Englan 
behind America \I 


British Isle nd 


has not been hopelessly 
than one fir 
ut blueprints of 


m in 


planers without foundation bolts shown, 
nd it may pecially interest Mr. Norton 
) k W tl Messrs Bateman. f Leet 
never show a_ foundation bolt thou 
heir 60-inch machines work t much 
ligher speeds than those Mr. Norton 
( ( In fact they can cut at as high 
peed So feet and they do the return 
traverse at 150 to 165 feet—nearly double 
that of the Niles machine mentioned. This 


fact forcibly proves Mr. Norton’s conten 
tion that well designed high-class tools ri 
foundation bolts 


ROBERT 


quire no 


M ASON 
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The Value of Manufacturing 
Property 


[he valuation placed upon a manu- 
facturing property will vary according to 
the purposes for which that valuation is 
sought. It is proper that it should so 
vary for the “market value,” although the 
basis for all others, is not the only value 
which such a property may possess. Va 
riation will occur according as the valua- 
tion is sought for the purpose of buying 
or selling, for adjustment of damage by 
fire or accident, for determining the rate 
of rent, insurance or taxes, for raising 
money on bonds or mortgage or for set- 
tlement under condemnation proceedings 
by State or town. 

An accurate and reliable estimate of 
value requires something more than an 
off-hand knowledge or the application 
of rule-of-thumb. Many factors enter to 
determine the value of a manufacturing 
property which may be known only to and 
properly estimated by the expert. A sum- 
mation of individual details, each carefully 
determined, is manifestly much more re 
liable than a lump guess; yet the latter 
made by a dealer in real estate is all too 
often accepted in place of the estimate of 
the trained engineer. Some of these fac- 
tors, however, are more or less intangible ; 
they defy accurate analysis, although gen- 
erally comparable with those applying un- 
der like conditions in similar plants. The 
value of a given location aside from its 
direct value as a building site is not, for 
instance, to be determined solely by trans- 
portation charges, water rates or privi 
leges, taxes and the like. Its proximity to 
a suitable labor center, the local cost of 
construction and equipment, the probable 
future conditions of the neighborhood, the 
facility with which waste material may be 
disposed of, these and a hundred other 
factors have their influence 

So far as the buildings alone are con 
cerned their value may be quite readily de 
termined in terms of the cost of replace- 
ment; not so easily, however, is their 
value determined upon the basis of their 
peculiar adaptability to the manufacture 
of a specific product. The difference in 
this respect between two buildings of equal 
structural value may easily exceed the dif 
ference between profit and loss. The im 
portance of first cost in the determination 
of the value of such a property is well put by 
Charles T. Main, mill engineer and expert 
in valuations. He says: “The value de- 
pends primarily, but not necessarily, on 
the first cost of the property under con 
sideration, which, might have been ex 
cessive at the time of its inception; nor 
necessarily upon the first cost today of a 
plant identical to the one under considera- 
tion; for a smaller plant, owing to im- 
provements, might be installed today 
which would produce the same results as 
the one under consideration. The first 
cost to be used in comparison, then, is 
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the cost today of a plant which will pro- 
duce equal results in quantity and quality 


as the one under consideration.” 

In other words, to again quote Mr. 
Main, “The ultimate value of a plant ts 
its capability of producing profit.” The 
extent to which value, dependent upon 
natural or carefully provided advantages, 
may be capitalized must without doubt al- 
ways remain a subject for discussion. But 
without question every factor which af- 
fects the capability of the plant to produce 
profit must enter into a final and com 


piete estimate of its value 





Increasing the Length of Techni- 
cal Courses 


Considerable discussion is taking place 
in some of our technical colleges in regard 
to increasing the length of time to be 
devoted to undergraduate study leading 
to the various engineering degrees. This 
discussion is taking place in spite of the 
fact that several of the leading colleges have 
increased, or are taking steps to increase, 
the severity of their entrance require- 
ments. These movements show a recog- 
nition of the fact that the ordinary four 
year technical course does not place the 
graduate on a proper professional footing 
when compared with the graduates from 
other colleges and in other lines. 

The questions are often asked: “Whe 
are the men entitled to be called mechani 
cal engineers? Should mechanical engi 
neers be considered as professional men? 
Undoubtedly a man doing successful me- 
chanical engineering work should be 
called a mechanical engineer; if coupled 
with his engineering training he is pos 
sessed of a broad cultural training, he 
should be considered a professional man. 
Engineering is a profession, and in order 
properly to measure up to its far-reach- 
ing requirements, a well grounded general 
aud cultural education is necessary. 
These facts, in connection with the ever 
increasing store of human knowledge, 
place a much greater burden upon tne 
technical student of today than was his 
lot even a few years ago. Therefore the 
movement among our technical colleges 
te increase their requirements for admis 
sion and to lengthen their courses should 
be looked upon with nothing but the ut- 
most favor. 

From some quarters the suggestion is 
made to specialize the grammar- and 
high-school education so that it will lead, 
as is said, easily and logically to the tech- 
nical course. We question if such spe- 
cialization is entirely wise. If the interest 
and sympathies of the students in the 
wider and more general interests of life 
are not fostered in early years, it is doubt- 
iul if they can be aroused after the tech 
nical education is really begun. The 
grounding in the humanities should be of 
the best There are, to be sure, some 
forms of early education which have more 
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the characteristics of play than work, and 
some of the modern methods are open tc 
student edu 
reading, 


We have seen a 
methods of 


criticism 
cated in modern 
wherein the learning of the alphabet was 
censidered entirely secondary to learning 
the words, and have noted that his knowl- 
edge of the sequence of the letters of the 
aiphabet was so imperfect that he could 
English dictionary 
Such 


not use an ordinary 
with either intelligence or rapidity. 
training is not education. But real, early 
education is of the utmost 
While we commend the movement of our 


technical colleges toward a higher stand- 


importance 


ard and broader and longer engineering 
ccurses, we would regret to see any move 
ment tending to destroy the value and 
breadth of the education given prior to 
entering their doors. 





Why Does a Drill Cut ? 


\ recent experience makes this question 
the 


most 


than it 
face of it. We, in 
mechanics, had assumed that a drill that 


less foolish may appear on 


common with 
was hard would cut nicely, and the harder 
it was and not break the better it would 
be. But there are other things to be con- 
sidered. 

A manufacturer who makes a specialty 
of high-speed drills has frequently tested 
drills to destruction.to see what they will 
do and has noted some curious results. 
Some steels he uses will harden very hard 
while others cannot apparently be hard- 
enced so that a file will not touch them, 
and in spite of this the softer drills do 
the most work. 

The drills observed ranged in size from 
one-quarter to seven-eighths of an inch 
in diameter and the results are startling. 
In every the drills that soft 
enough to be filed drilled more holes be 


tween grindings than the hard drills, and 


case were 


in some cases this difference was as high 
as fifteen to one, and even the average 
was cbout four or five to one. Similar 
results were obtained both when the drill 
was new and after numerous sharpenings 

One of the 
inck drill in a strip of armor plate while 


and the 


tests was with a quarter 


cihers were in cast same 


ratio seemed to hold good in all materials. 


iron, 


The question seems to be whether hard 
ness iS a necessary qualification in a cut 
ting tool or not, and, if not, just what is 
for 
of the armor plate, the hardness of the 
drills and the material 
practically the same, both could be filed 
with difficulty, vet the results were over 
fifteen to one in favor of the softer drills 
The hard drills dull the 
corners rounded off so that it was impos 


needed the best results. In the case 


being cut were 


became and 


sible to drill a single hole through the 
plate. 
If this was an isolated case it might 


appear altogether too freaky to rely on, 


but the makers assure us that this is their 
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regular and that customers 
occasionally return a drill as soft, which 


not in the 


experience 


has been tried with a file but 
work, when this same drill is capable of 


inore hard work than those which are 


made of a steel which will harden so as 
to resist the file 

There seems to be no doubt as to the 
facts in the case, and as neither the mak 
consulted had 


nor have 


any explanation to offer, we present the 


ers anyone we 


problem to our readers for consideration 
and solution. 





New Publications 


Hitt Kink Books. By F, H. Colvin 
and F. A. Stanley. 4x6 inches. The 


Hill Publishing Company, New York 


l HE 


In preparing these books the conipilers 


have had two objects in view, the pre 
serving of the best of the many practical 
hints and helps that appear from time to 
time in the f the AMERICAN 


MACHINIST in a permanent form and their 


columns ¢ 


separation into small, handy volumes, each 
Work 


selected 


dealing with one specific subject. 
ing along these lines they have 
and gathered into substantial cloth bound 
litthe volumes a large amount of informa 
tion which is sure to be of value to any 
one interested along the lines covered by 
the first ten subjects which are now ready 


and which in thems@ves make quite a 
start toward a mechanical library 
These are: 


Drawing Room Kinks, 
Patternmakinz Kinks, 
Toolmakers’ Kinks, 
Jig and Fixture Kinks, 
Screw Thread Kinks, 
Screw Machine Kinks, 
Drill ?ress Kinks, 
Milling Machine Kinks, 
Press Tool Kinks, 
Repair Kinks. 
It is impossible to go into details con 
book as 


points of interest 


cerning each each contains so 


many in its particular 


line, together with a large number of 


illustrations. The number of pages vary 
somewhat, but average over a hundred for 
cach volume. 

Books of this kind have the advantage 
of giving the experience and practice of 
«a large number of practical men instead 
two, this account are 
much more apt methods that 
will fit particular cases that may come up. 
The plan of devoting each book to a given 


of one or and on 


to show 


subject will also appeal to the mechanic 
as well as to his pocket-book, for he can 
buy just the books which deal with the 
whatever he is in- 


milling machine or 


have to wade 
through or pay for a lot of material he 


[hey are well printed 


terested in, and does not 


is not interested in 
on good paper, are bound as well as many 
selling at a higher price and are real 
books in every way, books that we believe 
many mechanics will be glad to own 
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I ABRIKORGANISATION F ABRIKBUCHFUH- 


RU N¢ UND SELBSTROSTENVERECHNUNG 


pER Firma Lupw. Loewe & Co 
By J. Lilienthal. 220 7%x10'%-inch 
pages, many illustrations showing 
specimens of. records, and 10 folded 
sheets of forms for summary pur 


poses. Julius Springer, Berlin 


This 
ot the bookmaker's art, 
the scheme of organization, bookkeeping, 
and 


book, which is a pleasing product 


treats in detail of 
systems and the attendant expense 
cost computations and analyses of the ma 
Ludwig Loewe & 
take 


purchasing, 


chine building firm of 
Some of its 
up commercial bookkeeping, 
warehouse systems and management, bal 
and the in 


Company chapters 


ances, the inventory record 
ventory itself, the profit and loss account 
and the statistics of the firm. Each sec 
tion is clearly written and illustrated by 
many forms, blanks and specimen pages 
from The illustrations 
are all the more interesting as in general 


they are actually filled out with records. 


various records 


thus showing the character of the original 
entries, as well as the deductions, exten 
sions and the may be 
The work is of value as showing a system 


footings as case 


and methods in actual use and is in direct 
favorable comparison with much that 1s 
written about factory organization from 
a theoretical standpoint 





Personal * 





C. W. Putnam, with the Knox Automo- 
hile Company, of Springfield, Mass., re 
general 


his position as 


cently resigned 


foreman for that company 


J. R 
perintendent of the 
has severed his connection with that com 


Whittemore, formerly general su 
Atlas Engine works, 


pany and is spending the winter at Santa 
3arbara, Cal 

Paine, with the engineering 
Moore & Co., San Fran 
cisco, Cal., is located with W. R 
Horning, Cleveland, O., looking after the 
interests of his new 


Henry fF 
firm of Chas. C 
now 


electrical machinery 
firm 

N. T. McKee has entered the firm of H 
Clay McKee & Sons Co., at Mount Sterl 
ing, Ky., Until recently, M* 
McKee was foreman of the L. S. & M.S 
Railway locomotive shops at Collinwood, 
Ohio 

David Hunt, Jr., general sales manager 
of the Warner & Swasey Company, Cleve 
land, Ohio, sailed on February 29 for a 
three months’ trip abroad. Mr 
pects to spend his time visiting England 


as partner 


Hunt ex 


and the Continent 
Fred W. Wood, president of the Mary 
Steel Sparrow's Point, 


from a so 


Company, 
returned 


land 
Md., 
journ through Cuba, where he visited and 
the territory 


has recently 


investigated iron mines in 


with a view to gathering information on 
the quality of the ores 


*Items for this column are <olicited, 
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New Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make It Possible To Do Better Work at a Reduced Cost 





THE 


Tool for Cross-drilling 





The accompanying hali-tones show a 
new machinist’s tool, or jig, designed to 
do away with the difficulties of the average 
cross-drilling operation on small pieces 
In Fig. 1 it is shown with the parts put 
together; in Fig. 2 it is shown disas 
sembled 

It consists of a tool-steel body having 
four lengthwise V-grooves of different 
and graduated sizes. Between each pair 
of opposite grooves are two slots and a 
tapped hole. A bushing plate of hardened 
tool steel, having two rows of holes of 
standard drill sizes, fitted with two guide 
pins and having a long narrow slot near 
the center for the clamping screw is made 
to fit the body. This plate fits either side; 
thus either row of bushing holes can be 
lined up with the V which is to be used 
One row of holes is graduated from 1/16 
inch to % inch; the other from 9/32 inch 
to ¥% inch. This plate can be securely 
clamped to the body by the winged screw 
as shown 

The tool is adapted for cross-drilling in 
rounds, squares and flats within its range; 
the length of the V’s on a side are 3/16, 
5/16, 5 and 11/16 inch, respectively. As 
ordinarily used the work is clamped into 
the groove by the plate. The two small 
screws near the edge are used for leveling 
the plate. If the stock is too small to be 
held in this manner a machinist’s clamp, or 
other means, is used to fasten it to one of 
the rests, shown in Fig. 1, on each end 
of th body These rests also come into 


use if it is desired to drill a row of holes 


LATEST 


for a slot or some similar purpose. The 
work is clamped to a rest and the plate is 
moved along for hole after hole; this 
movement is permitted by the slots into 
which the guide pins and winged screw fit. 

[his tool has been brought out by Karl 
Landa, 2 Columbia street, Hartford, Conn. 


INFORMATION 


A Nut Tapping Machine 


The illustration shows a machine de- 
signed for the use of those who tap nuts 
in large quantities. The blanks feed auto- 
matically from the hopper. 























A NUT TAPPER 























FIG. I 


\ TOOL FOR CROSS-DRILLING 


FIG. 2 
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The tap is driven by means of a belt 
and is backed out at high speed. The tap 
ping is in plain view of the operator and 
should the tap break the machine is 
stopped automatically. These 
will tap nuts up to % inch diameter, each 
machine tapping any size and pitch of 
thread within its capacity 

They are built by the Waterbury Farrel 
Foundry and Machine Company, Water- 


machines 


bury, Conn 


The Grisson Flexible Coupling 


A German flexible coupling is shown by 
the accompanying hali-tone 
graving. It consists of two cast-iron coup 


and line en 


AMERICAN MACHINIST 


The ‘* Neverstick’’ Facing Bar 


The bar shown by the half-tone Figs. 
1, 2 and 3 was designed about a year ago 
work. Referring to 
is made of machinery 
4 Morse taper shank. 


for spot - facing 


the bar 4 
a No 
The driving collar B, 
removed from the bar 


Fig. 1, 
steel and has 
shown in place in 
Figs. 1 and 2, and 
in Fig. 3, is one of the important features. 
It is made of machinery 
It has a key J which enters a 


steel and case 
hardened. 
keyway in the bar indicated at G. It is 
held in place by a headless set-screw bear- 
ing against a spotted seat on the bar; thus 
it can be adjusted for hight as the cutter 
is ground back and always supports the 











GRISSON 


FIG. I FLEXIBLE COU PLIN¢ 


} 
L 


a sa 





FIG. 2. SECTION OF GRISSON”’ COU PLIN‘« 
keyed to the 
On 


a hexagon shaped end made to ente! 


ling-halves arranged to be 


shafts which are to be connected. 
has 
The recess is 


slitted as 


a recess in the other half. 


lined with hard wood shims, 


shown to add to their elasticity. The driv 
ing is done through these pieces of wood 


The 


exterior of the coupling is smooth in out 


thus giving the coupling flexibility. 


line; there are no bolts or nuts forming 
objectionable projections on the revolving 
parts. It should be needless to point out 
that it will drive in either direction of ro 
tation. 

intended: for 
eral machinery purposes ; 


[hese couplings are gen 
are made in sizes 
up to four inches shaft diameter and are 
Auer 


avenue, New 


handled in this country by Louis J 
bacher, 488 St. Nicholas 
York City 


A Combination Tool Holder 





[he illustration shows a combination r: 
versible tool for use in the lathe 
The tool 
versible permits it to be used either right 
or left handed 
the tools shown 


holder 
shaper, planer, etc being re 
for all 
This tool holder is made 


One holder does 


by Charles W. Meadowcroft, Sr., 4702 
Large street, Frankford, Philadelphia, 
Penn. 











THE “NEVERSTICK” FACING BAR 














— 


| N 








OMBINATION 


strain near 


f greatest 


cutter at the point 
the cutting edge 
The part D is a roll or revolving pilot 
fitted to the pilot J on the bar. It is also 
made of machinery steel and case-hard- 


ened. It is held in place by the nut F 





eer 
Sia <] 
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This nut also acts as a 
turn 


on the screw E. 
check for the screw E, 
holds the cutter C in place in the bar. The 
are 3% inches long for ordinary 
The pilot roll D can be changed 


which in 


cutters 
work. 


to suit the hole in the work and is of 
value in working in reamed holes, as it 
will not cut or scratch. This bar has 


been developed by B. M. Weller, of 


Franklin, Penn 





Mathematics in Engineering 


Education 


By INSTRUCTOR 





Your editorial on mathematics in tech- 
nical schools, at page 960, found me in a 
more than receptive mood. I am teaching 
applied mechanics and I have found it 
necessary practically to reteach whatever 
higher mathematics I need. I do not 
think it is fair, however, to blame instruc- 
tors in mathematics for this state of 
affairs; and I believe also that many peo- 
ple underrate Professor Perry’s work to 
think he 
not I be- 
lieve that that 


anyone can possibly need, but he prefers 


which you refer, because they 


does use higher mathematics 


Professor Perry uses all 


mechanics 


to take up 
together 
For 
to have 
and to integrate in the calculus, which is 


mathematics and 


ld evidently like 
differentiate 


example, he wou 


students taught to 
the purely mechanical part of calculus and 
is no more difficult than the use of a table 


HOLDER 


TOOL 


of logarithms, except in cases out of the 


usual run Then he would have them 


take up a subject which involves the use 
of calculus, like mechanics, and teach ap- 
plied calculus and applied mechanics to- 


gether. This is just what I have to do; 
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not because the students are not well pre- 
pared from the point of view of a mathe- 
matician, for they are, but because they 
have come to view their mathematics as a 
sort of mental gymnastics and not as a 
tool for use in earning bread and butter. 
What this means is that a half more time 
must be given to mechanics than would be 
needed if mathematics were taught as if 
it were to be used; or rather it means 
that a half of the time spent in prepara- 
tory mathematics could be cut out of the 
courses without loss. 

If instruction in mathematics could be 
given by men who are familiar with all 
the uses to which their subjects will be 
put by their students as engineers, then 
they could give such courses as would 
be a help to the teachers who carry the 
students through this later and more ad- 
vanced work. But this, in turn, would 
increase the cost of instruction, for teach- 
ers of pure mathematics are obtainable at 
much lower rates than teachers of ap 
plied sciences who have engineering 
ability. 

We who are teaching mechanics know 
that whatever we are teaching will be 
tried out in the laboratory in practical 
tests a few months later. When I say 
practical, | mean that they are such ex 
periments as I have myself found of 
every-day use in 10 years of shop life. 
These practical laboratory tests are sure 
to bring out the student's working knowl 
edge of what has been given him. On 
that account we have really found our 
selves obliged to follow in Professor 
Perry's footsteps in principle, even if not 
in appearance. That is, we have to teach 
mathematics, applied mechanics and lab- 
oratory work together. Not that we can 
take the boys into the laboratory to work 
i Our recitation time, but that we give 
them problems to work out which have 
precisely such data as they might observe. 

I believe in making up my problems as 
| go along, getting data from the stud 
ents oftentimes on very much the same 
principle that a sleight-of-hand man calls 
a committee of influential citizens to the 
platform to inspire his audience with 
confidence. The point is to make every 
problem a possible one and one taken 
from within the limits of student percep- 
von. <A large part of the mathematics 
given to students under higher algebra, 
analytic geometry, ete., can be justified 
only on one of two grounds. The first 
is that the student is later to study fur- 
ther in pure mathematics as an end: the 
second is for mental discipline. If the 
former is the reason, then with you, Mr. 
Editor, we must all agree: if the latter, 
then I would like to say that when a 
lively, boyish boy has been held to books 
and shop and laboratory for 50 hours a 
week his brain is in a whirl and to hours 
more of mental discipline simply add so 
much more to his discomfort. Not many 


men on the school faculties would con- 
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sent at any price to be assigned work 
which would require so many hours of 
attention, on so varied subjects as they 
expect their students to carry. One point 
on which technical students are espec 
ially poor, which could be remedied easily, 
is their mental arithmetic. Ask a_ boy 
off-hand how much 24 X 32 are, and he 
has no more idea whether it is a hundred 
than he has as to when we can fly to 
Mars. If only his mind were trained.to 
say that 24 is the product of 4X6 and 
that 4 * 32 is 128, and 6X 128 must be 
the sum of 6 X 120 (720) and 6X8 (48) 
or a total of 768, or that 24 X 32 1s the 
same as (25—1I) X 32 or 800 — 32 = 768, 
he could arrive at many conclusions that 
now he has laboriously to grope for. The 
use of a slide rule is, to be sure, a great 
help in getting approximate answers. It 
enables a man to make a number of pre 
liminary calculations quickly; but the 
advantage of a slide rule is really very 
small if a man is at all quick with fig- 
ures, and will cast off all but significant 
figures such as he can get on the slide 
rule. I have tried examples repeatedly 
on the slide rule and with paper and pen 
cil, timing myself and reversing the order 
in which the work was done, with an 
average result of 20 per cent. less time 
used in multiplying out than by the slide 
rule. There is also some advantage in 
the certainty of the results. In division 
there was a small loss, so that the whole 
averaged about the same. I fail to. see 
much value in a slide rule except for a 
man engaged in calculations running over 
a long time. 





Steel Used in Boilers 


By W. H. Booru 


Apropos of an article at page 763, 
Vol. 30, Part 2, a reference may be made 
to a recent English paper on mild steel, read 
at Newcastle-on-Tyne on November 20, 
1907, by John H. Heck. It appears that 
Siemens-Martin acid open-hearth | steel 
was first made on the northeast coast 
something over 20 years ago, and it has 
pushed out iron entirely for all kinds of 
construction work. The author says that 
the quality has always been maintained 
and testing has been both prompt and 
rigid, thus at once eliminating bad mate 
rial or faulty manipulation. The steel 
makers have in fact been persistently 
careful and have gained the confidence of 
the shipbuilders and manufacturing en 
gineers. Very rarely do either steel plates 
or angles fail. Numbers of ships come 
into dry-dock damaged by collisions, and 
the distorted material shows how excel 
lent the steel is; plates being crumpled up 
like paper yet often without a crack or a 
tear. 

Numerous tests are made of old plates 
that have been taken out after years of 
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service in ships’ hulls or boilers; plates 
removed because of damage, pitting or 
corrosion, and it is found that when tested 
for tenacity they break practically within 
the limits required by the rules in force 
when the material was made. In most 
cases after testing, the broken pieces can 
be bent cold through 180 degrees. In fact 
all tests were satisfactory. As regards 
iron, some of the old and thick samples 
break in pieces whén touched by the 
shears. 

In 1878 a specially built ship had plates 
of iron that had to show an extension of 
5 per cent. with, and 242 per cent. across 
the grain. But it must not be thought that 
iron ship plates represented the best iron 
plates. Ship plates were notoriously bad 
and could not be compared in quality with 
the excellent iron plates rolled for boilers 
in other parts of the country. 

The author of the paper referred to 
goes on to state that he has never been 
able to see any difference in corrosion 
between iron and steel. A %-inch plate, 
whether iron or, steel, will stand corrosion 
equally well; but the part left of the 
steel plate will continue to stand satisfac 
tory tests, whereas a corroded iron plate 
does not seem able to do so. Iron marine 
boilers 25 years ago had a life of only 10 
years, but a steel boiler today has 20 
years of life. All this goes to prove that 
25 years ago good steel was made, and 
the recent scare about steel going to pieces 
soon after making is not due to anything 
old, but to something new, which ought 
not to be allowed. 

Steelmakers today can, if they will, 
make steel every bit as good as they made 
it 25 years ago. They know just what 
to put into it and they know what to keep 
out of it, whether it be for ships, rails, 
boilers, or buildings. It costs money to 
keep out certain of the harmful constit- 
uents of steel, notably phosphorus. Cap 
tain Rees, on page 764, seems to state the 
same as Mr. Heck, and refers to the test 
taken from a plate made in 1879 which 
was still good. Good steel can be made 
as well today as in any past period; if 
it is not made so good, it is solely because 
the makers prefer to make it bad. People 
who want good steel must pay for it, but 
having paid for it they are entitled to 


receive it. 





James H. Oliver 


James H. Oliver, the prominent plow 
manufacturer, of South Bend, Ind., died 
in that city March 2, being in his 85th 
year. Mr. Oliver began his career in 
Geneva, N. Y., in 1836 as a farm hand, 
and shortly afterward went west to In 
diana, where he became a mill worker. 
In a short time he began the manufacture 
of plows for himself. His experiments 
to produce a chilled-steel plow proved 
successful, and the demand for his product 
hecame so great that his business from a 
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small beginning grew into a gigantic plant 


covering 32 acres and employing about 


5000 men. 





Business Rivals 


In these days of trade depression, 
Men are more than apt to go 
Into other lines of business, 
Where the trade is not so slow 
Hence imagine how the dentist 
Feels on glancing at a leaf, 
Which describes a sturdy Miller 
(utting out Cycloidal teeth 

MEKEEL 





Business Items 


Geo. Nash Company, 217 Pearl street, New 


York, now handles the Dick (Swiss) files 

A. P. Witteman & Co., Philadelphia, Pa 
have moved their offices to the Fidelity Mutual 
Life Building, 112-116 North Broad street 

The Pittsburg (Pa.) Automatic Vise and Tool 
Company has opened a branch office in the 
Dwight building, Kansas City, with E. Metz, Jr 
in charge 


Hill, Clarke & Co., Boston, Mass., have just 
installed a demonstration machine shop at 
their Oliver street store and show. in operation 


a number of machines 

The Wagner Electric Manufacturing Company, 
of St. Louis, Mo., has appointed Alfred Collyer sales 
manager for Canada, with offices in the Bell 
Telephone building, Montreal, Quebec 


The Chandler & Farquhar Company, Boston 
Mass., states that there has been a decided im- 
provement in its business in the last two 
weeks, that it is receiving a number of 
inquiries and a fair amount of orders 

Nutter, Barnes & Co., of Boston, Mass., manu- 
facturers of metal saw cutting-off machines, 
have just been incorporated under the laws of 
Massachusetts and changed their name to Nutter 
«& Barnes Company. J. W. Nutteris president 
and H. A. Barnes, treasurer and general manager 





Trade Catalogs 





Western Electric Company, Hawthorne, Ill 
Bulletin No. 5352 describing fan motors.  Illus- 
trated, 44 pages, 7x94 inches, paper 

U. 8S. Electro-Galvanizing Company, 1 Park 
avenue, Brooklyn, N. Y. Circular illustrating 
and describing automatic galvanizing barrel 

The Murray Iron Works Company, Burlington, 
Iowa. Catalog describing safety water tube boil- 
ers. Illustrated, 94x12 inches, 38 pages, paper 

Samuel Harris & Company, 23-25 South Clin- 
ton street, Chicago, Ill. Catalog of tools and 
supplies for machinists and manufacturers 
Illustrated, 512 pages, 4x54 inches, paper 





Manufacturers 





The Friend Paper Company, West Carrollton, 
Ohio, will erect a $75,000 building, 

The Dry Prong (La.) Lumber Company will 
install new machinery in their sawmill. 

R. W. Smith, 407 Eeast Sixth street, Chariott e, 
N. C., will establish a plant for making wire nails 

The Romisch Foundry & Machine Company, 
Morgantown, W. Va., is having an addition built 

Sam Hartfield & Son, Lebanon, Tenn., 
templates erecting an addition to their machine 


hop. 


The Kansas City (Mo.) Galvanizing and Manu- 


con- 
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facturing has let contract for a new 


factory 


Company 
building 

The Woeber Carriage Compan) 
is negotiating for a site for a new 
company builds street cars 

Wm. Gardam & Son, In 415-51 
New York, have purchased a site at 
N. J., on which they will erect a plant 
manufacture of their drilling machines 

R. D. Elliott and W. M. Riddick, Hertford, 
N. C., will establish a plant for the manufacture 
of plows and buggies and to do repair work. The 
concern will be known as Elliott & Riddick 

The Mississippi Valley R. R 
incorporated to construct a railroad from Mon- 
mouth, Ill., to Oquawka. Principal office is in 
Monmouth and Clyde Duke and Frank M 
Miller of that place are among the incorporators 


The 


plant 


Rose street 
Arlington, 
for the 


Co. is reported 


Inventors’ Protective Association of the 


Southwest has secured a site in Houston, Texas, 


on which machine shops, to cost $20,000, will be 
built. Thomas B. Widdle, Waxahachie, Texas, 
is president and Wm. A. Cathey, Houston, secre- 
tary 

The Stuart W 
N. C., has been incorporated to manufacture 
air conditioners, moisteners, ventilating ap 
paratus, Capital $100,000. Incorpor 
ators, Stuart W. Cramer, John T. Cramer and 
others 


etc. 


The Campbell Manufacturing Company, Gads- 
den, Alabama, capitalized at $50,000, has 
commenced the erection of a plant, which will 
include machine shop, pattern shop, and ware- 


room. The company will manufacture pipe- 
fittings, etc. 
The Compressed Air Power Company, Mont- 


gomery, Ala., has been incorporated with $200,000 
capital to manufacture a stationary engine using 
compressed air invented by H. C. Busby, who is 
one of the incorporators. Offices are at 15) 
South Court street 

The American Pneumatic Hub Wheel Company 
Washington, D. C., a new concern with $50,000 
capital, will lease a plant and manufacture a 
patented automobile wheel Equipment needed 
will be woodworking machinery, machine tools, 
motors. Offices are in the National Metro- 
politan Bank Building 





Want 


Advertisements 


Rate 25 cents a line for each insertion About 
six words make a line No advertisements abbre- 
viated. Copy should be sent to reach us not later 
than Friday for ensuing week's issue Answers 
addressed to our care will be forwarded. Appli- 
cants may specify names to which their replies are 
not to be forwarded, but replies will not be returned 
If not forwarded, they will be destroyed without 
notice No information given by us regarding 
any advertiser using bor number. Original letters 
of recommendation or other papers of value should 
not be enclosed to unknown correspondents. Only 
bona fide advertisements inserted under this head- 
ing. No advertising epoapies from any agency, 
association or individual charging a fee for ** regis- 
tration,”’ or a commission on wages of successful 
applicants for situations 


Miscellaneous Wants 


Caliper list free. E. G. Smith, Co. Columbia, Pa 

If you use small gears in large quantities, write 
Berry and Parker, Erie, Pa 

Draftsmen office agents wanted for new style 
tools. D. J. Kelsey, New Haven, Conn 

We buy or pay royalty for good pptentes ma- 
chine or tool Box 282, AMERICAN MACHINIST 

Hand power bending tools, labor-saving, money - 
making. Estep & Dolan, Sandwich, Ill 

Light, fine machinery to order; models and 
electrical work specialty E. O. Chase, Newark, 
looms 

940, 


manufacturers of 
wire-cloth Box 


Wanted—Names of 
to make window screen 
AMERICAN MACHINIST 

Special machinery designed and built; duplicate 
parts, tools, jigs and dies. The Wade Machine 
Co., 133 Oliver St., Boston 


Denver, Colo., 
The 


Cramer Company, Charlotte, © 
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Special machinery accurately built scr 

machine and turret lathe work solicited Rob 
ert J. Emory & Co., Newark, N 


Special machines designed and built; duplicat« 


parts, model or experimental work Mantle, Park 
Ave. and 129th St., New York 

Engineering firm with able staff desires draft 
ing or designing work of any kind Reasonable 


charges Box 918, AMERICAN MACHINIST 
Wanted—To manufacture and sell, patented 

specialties that are in use Will buy or pay 

royalty Hurley Machine Co., Chicago, Ill 


Inventions, novelties, ideas, et« developed 
special machines designed Albert Pott, M 
23 Platt St., New York, and Waterbury, Conn 

If you have a copy of March 7, 1907 AMERICAN 
MACHINIST we'll give vou fifteen cents for it 
AMERICAN MACHINIST, 505 Pearl St., New York 


Wanted—Some novelty or small machine to 
manufacture Will buy patent, or territory 


rights. Capital Foundry & Machine Co., Frank 
fort, Ky 
Factory superintendents, foremen and drafts- 


men cannot afford to miss our Slide Rule Course 
The Mechanics Correspondence School, Box 455, 
Lockport, N. Y 

Gears cut to order, bevel spur and mitre, on 
Bilgram and Gleason machines. Complete gears 
furnished. The Cincinnati Gear Works, Murdock 
Building, Cincinnati, Ohio 


Air, ammonia compressors, steam, 
engines, turbines, centrifugal pumps, 
machinery designed, inventions developed 
951, AMERICAN MACHINIST 

Special machinery designed, new ideas de 
veloped to practical results; tell me the condi 
tions you wish to improve and I will do the rest 
Box 950, AMERICAN MACHINIST. 


Mechanical engineer or machinist 


gas, oil 
special 
Box 


desired as 


active partner in prominent little machinery 
manufacturing business Must invest Pros 
perous References. Box 946, AM. Macn 
Wanted—-A copy of Volume 9 of the Trans- 
actions of the American Society of Mechanical 
Engineers, dated 1887 and 1888. Address, Box 


29, Providence, R. L., 
of volume 

A large English firm of machine-tool importers 
having showrooms and offices in Great Britain, 
France, Italy and Japan, is wanting good agencies 
for machine tools of all kinds. Apply Box 189, 
AMERICAN MACHINIST 

Machinery built to order and by contract; 
special parts made; gear cutting, automobile and 
pattern work, punch press and screw machine 
work, tools, dies, et Blair Tool and Machine 
Works, West and Morris Sts., New York City 

Special machinery and duplicate machine parts 
built to order; tools, jigs and experimental work; 
complete modern equipment MacCordy Mfg 
Co., Amsterdam, N.Y 

New British patent laws; high class engineering 
firm with modern plant is open to quote favorable 
terms for building engineering specialties or 
machine tools in England. The Simplex Engi 
neering Co., Ltd., Trafford Park, Manchester 

In evenings, invent for profit; mail invention 
for free advice, and cost to obtain a patent; 
pour prices; open day and evening. Edward 
> Thompson, M. E., registered patent attorney, 
member A. S. M. E., and A. I E E., 50 and 53 
Morningside Ave., West, New York, via subway 
to Columbia University station 
friction clutch Applicable to all 


stating price and condition 


Unique 


classes of machinery A necessary but for- 
merly unsatisfactory automobile part Takes 
hold instantly Cannot jerk and seize Per 


fected form thoroughly tested on road and in 
shop. Exclusively broad patent claims al 
lowed Open for proposition to manufacture 
or incorporate Amtrey, care AM. MACHINIST 


Situations Wanted 


Classijication indicates present address of adver 


fiser, nothing else 
CONNECTICUT 


Mechanical engineer and designer of compli- 
cated special machinery and jigs and fixtures. 
Box 939, AMERICAN MACHINIST 

Designer of automatic and all kinds of ma- 
chinery and tools for watch and clock manufac- 
tures, wishes good situation. Six years’ educa 
tion and six years’ experience in that rpecialty 
in Switzerland, Germany and U.S. A Mechan- 
ical and technical graduate; successful inventor 
Best references Willing to go anywhere. Cor- 
respondence invited with firms desiring a reliable 
man, of great ability and industry Box 943, 
AMERICAN MACHINIST 

ILLINOIS 


Situation Wanted—By mechanical draftsmane 
6 years’ practical experience, strictly temperate. 
Address E. F. C., 1680 W. 23d St., Chicago, Ill 

Superintendent, 38, practical mechanic, highly 
successful manager of men, interchangeable 
work, moderate salary Box 933, AM. Macu 

MASSACHUSETTS 


First-class metal patternmaker, experienced 
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on hand and moulding-machine patterns, wishes 
position. Will go anywhere. Box 938, Am. Mc. 

Wanted supervision by an active expert 
mechanic, a genuine cost reducer, productive 
and up- ‘to- date organizer and _ systematizer. 
Address ‘‘Systematizer,"’ AMERICAN MACHINIST. 


A man with 25 years’ experience in ge »neral 
machine work as foreman and superintendent, 
at present and for the last 12 years with one 
of the best known textile machinery builders 
and 13 years with a large machine tool concern 
desires to make a change. Can give best of 
references from present and past employers. 
Box 930, AMERICAN MACHINIST. 

NEW JERSEY 

Engineer, superintendent, chief draftsman 
desiring change, specialist in coal and ore hand- 
ling, elevating and conveying machinery, trav- 
eling cranes and industrial railway design, con- 
struction and erection, successful in handling 
labor. Box 920, AMERICAN MACHINIST. 


NEW YORK 


Mechanical draftsman wishes position.” Box 
926, AMERICAN MACHINIST. 

Mechanical draftsman, 25, wants position. 
New York preferred. Box 915, AM. MACHINIST. 

Mechanical draftsman, engineer, wishes posi- 
tion anywhere. Box 929, AMERICAN MACHINIST. 

Expert designer and draftsman, shop and 
executive experience, open for responsible posi- 
tion. Box 953, AMERICAN MACHINIST. 

Mechanical engineer; college graduate; one 
year shop, four years’ drafting experience, 
wants position. Box 932, AM. MACHINIST. 

Wanted—Position by excellent milling ma- 
chine operator, tools, jigs and high grade auto- 
mebile construction. References. Box 941, 
AMERICAN MACHINIST. 

First-class designing draftsman wants position, 
experienced in Corliss steam air compressors, 
rock drills and oil engines. A-1 references. 
Box 945, AMERICAN MACHINIST. 

Situation wanted by a chief draftsman, four- 
teen years’ experience shop and drafting room 
with best companies, mechanical, electrical 
and signal apparatus. Box 952, AM. MACH. 

Situation wanted as superintendent or assis- 
tant stperintendent by an expert mechanic 
with wide experience in up-to-date concerns. 
First-class draftsman and designer, practical 
toolmaker and good manager of help Box 947, 
AMERICAN MACHINIST. 

Mechanical engineer, 11 years’ experience as 
draftsman, foreman and chief draftsman, 
expert automatic machines for sheet metal and 
wire goods. Extensive experience on _ jigs, 
fixtures and special tools, mill construction 
work and modern shop practice, now employed 
but desires change for good reasons, New Eng- 
land preferred, but will locate anywhere. Ad- 
dress "‘ Merit,"’ AMERICAN MACHINIST. 


OHIO 


All around machinist, mechanical draftsman, 
last employed on repairs to machine tools, and 


AMERICAN MACHINIST 


general machinery in steel plant, wants posi- 
tion. Box 912, AMERICAN MACHINIST. 
PENNSYLVANIA 

Mechanical engineer, experienced chief drafts- 
man and engineer in charge of construction seeks 
responsible work, Box 927, AMERICAN MACH, 

Draftsman, college graduate with good experi- 
ence in hoisting and conveying machinery, 
cranes, charging machines and structural work 
desires position. Box 921, AM. MACHINIST. 

Draftsman and engineer, German, university 
graduate, thoroughly familiar with general shop 
engineering, design of dies, tools, special machin- 
ery. A-l reference. Box 937, AM. MACHINIST. 

Designer and draftsman desires engagement, 
tools, special and general machinery, experienced 
on paper bag and envelope machinery and 
ower transmission apparatus, good executive. 
Member A. S. M. E. Box 936, AM. MACHINIST. 

Designer and draftsman desires a change, Six 
years designer, draftsman and checker on high 
speed, corliss, blowing and hoisting engines. 
For past year in leading position on blast furnace 
and general machinery. Will go anywhere. 
Box 928, AMERICAN MACHINIST. 

Don’t fish for trout with a cod line. Don't 
build duplicate parts with ordinary machinery, 
get a specialist to design special machinery for 
your special needs and turn loss into profit. 
I have helped others, I can help you. Open for 
immediate engagement. Box 942, AM. MAcH. 


Help Wanted 


Classification indicates present address of adver- 
tiser, nothing else. 
CANADA 


Wanted, man thoroughly posted on the pro- 
duction capacity of machine tools to set prem um 
time limits in large electrical establishment. 
Must have had experience and be systematic. 
Apply with references and salary wanted to Box 
948, AMERICAN MACHINIST. 


Superintendent, with experience in building 
woodworking machinery preferred, capable of 
taking full charge of the manufacturing, where 
200 hands are employed, familiar with modern 
shop methods and able to produce at a minimum 
cost; state age, experience and salary expected 
with references. Address, ‘‘Canada, AM. MAcH. 

CONNECTICUT 

Foreman wanted for factory manufacturing 
gasoline engines; an up-to-date man familiar 
with up-to-date machine tools, high speed 
and rapid production, only a hustler with ability 


and best references need apply. Address G., 
1522 Fairfield Ave., Bridgeport, Conn. 
ILLINOIS 


Wanted—Producer gas engine designer thor- 
oughly up-to-date. Must be wide awake to 
vossibilities and familiar with latest practice 
vere and abroad. Give experience and salary 
wanted Box 935, AMERICAN MACHINIST. 
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MASSACHUSETTS 

Wanted—First-class foreman for machine 
work on brass castings; also foreman for machine 
shop on general and small work. Box $872, 
AMERICAN MACHINIST. 

NEW YORK 

Wanted—A few first-class machine hands 
no other need apply) for night work for boring 
—_ planer, and lathe on large engine work. 

ddress, ering age and reference, P. O. Box 
O53. Buffalo, N. Y 

Ww caer cio electrical engineer with 
some knowledge of steam fitting, to take charge 
of department in manufacturing establishment. 
Apply by letter, with references, to Box 931, 
AMERICAN MACHINIST. 

OHIO 

Foreman experienced on light machine work 
by large manufacturing company in central West. 
A man who has had charge of the making of con- 
trollers and similar small electrical apparatus is 
preferred. Give full particulars as to experience 
and wages expected. Box 905, AMER. MACHINIST. 

PENNSYLVANIA 

Advertiser would like to correspond with man 
thoroughly posted on screw machine tools and 
attachments, their construction and maintenance. 
State age, full experience, where employed and 
salary expected. Box 944, AMERICAN MACH. 


Wanted—Man to take charge of gang of 15 
to 20 men assembling marine gas engines. Must 
be an energetic American with knowledge of 
gas engines and experience in modern manu- 
facturing methods. Location near Philadelphia 
Give experience in detail, wages expected and 
references. Box 934, AMERICAN MACHINIST. 


WISCONSIN 


Wanted —A young man of general shop and 
drafting-room experience, to design gas engines, 
producers and pumps, State experience in 
detail and give references. Box 910, AM, MACH. 


For Sale 


Good will and tools of completely equipped 
rm... shop, centrally located in lower part of 
New York City. No dealers need apply. Box 
949, AMERICAN MACHINIST. 

Patents for sale; an inexpensive bevel and 
mitre gear cutting attachment for use with a 
shaper; will unquestionably do a class of work 
which has heretofore been possible only with ver y 
high priced special machines. Address, W. W. 
Clippinger, 80 Atlas Bank Bldg., Cincinnati, Ohio. 

For Sale—AScéemplete set of working drawings 
for building modern, first-class, horizontal gas 
and gasolene engines, 4 and 6 horse-power. Also 
the two complete bound volumes of Joshua 
Rose’s Modern Machine Shop Practice (new). 
Address, ‘‘ Mechanical Engineer,"’ care AMERICAN 
MACHINIST. 
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Rapids, Mich. 





Shultz Belting Co., St. Louls, Mo. 





Wallace Supply Co., Chicago, II). 





National-Acme 
land, O. 
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Bolt and Nut Machinery 
—Continued. 

National Machinery Co., Tiffin, O. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., 

Northern’ Electrical 
Madison, Wis. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Wm., Phila- 
delphia, Pa. 

Standard Engineering Works, EIll- 
wood City, Pa. 

Vandyck Churchill Co., New York. 

Waterbury Farrel Fdry. & Mach. 


New York. 
Mfg. Co., 


Inc., 


Co., Waterbury, Conn. 
Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Bolt Heads 


Lang & Co., G. R., Meadville, Pa. 


Bolts and Nuts 


Cleveland Cap Screw Co., Cleve- 
land, 

Milton Mig. Co., Milton, Pa. 

National-Acme Mfg. Co., Cleve 
land, O 

Bone for Case Hardening 

Rogers & Hubbard Co., Middle- 
town, Conn. 

Books, Technical 


American School of Correspond- 
Chicago, Ill. 


ence, 
Hill Publishing Co., New York. 
Sames, Chas. M., Jersey City, 
N. 
Boosters 


Burke Electric Co., Erie, Pa. 
Cc & C Electric Co., New York. 


Crocker - Wheeler Co., Ampere, 
N. J. 

General Electric Co., New York. 

Northern Elec. Mfg. Co., Madi- 


son, Wis. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

So Electric & Mfg. Co., 
Pittsburg, Pa. 

Boring and Drilling Ma- 
chines, Horizontal 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Beaman & Smith Co. Prov., R. I. 

Betts Mach. Co., Wilmington. 7 


Binsse Mach. Co., Newark, N. J. 

Boynton & Plummer, Worcester, 
Mass. 

Detrick & Harvey Mach. Co., Wil- 


mington, Del. 
Fitchburg Machine Works, Fitch- 
burg, Mass. 
Fosdick Mach. Tool Co., Cin., O. 
Gisholt Mach. Co., Madison, Wis. 
Hill, Clarke & Co., Inc., Boston, 
Boston, Mass. 
Lucas Mach. Tool Co., 
Ohio 


McCabe, J. J., New York. 
Motch & Merryweather 
ery Co., Cleveland, 
New Haven Mfg. Co., 

Conn. 
Newton Machine Tool Wks., 

Philadelphia, Pa. 
New York. 


Cleveland, 


Machin- 
New Haven, 


Inc., 


Inc., Wm., 


Niles-Bement-Pond Co., 
Prentiss Tool & Supply Co., New 
Co., 
Rockford, II. 
Sellers & Co., 
Whitcomb - Blaisdell Mach. Tool 
Co., Worcester, Mass. 


York. 
Rockford Drilling Mach. 
Phila- 
delphia, Pa. 
Vandyck Churchill Co., New York. 
Boring and Turning Mills, 
Vertical 


American Tool Wks. Co., Cin., O. 
Baker Bros., Toledo, O. 
Baush Mach. Tool Co., Spring- 


field, Mass. 
Betts Mach. Co., 
Bullard Mach. Tool 
port, Conn. 
Colburn Mach. 
lin, Pa. 
Gisholt Mach. Co 
Harrington, Son & Co., 
Philadelphia, Pa. 
McCabe, J. J.. New York. 
Niles-Bement-Pond Co., New York. 


Wilmington, Del. 
Co., Bridge- 
Tool Frank- 


. Madison, Wis. 
Edwin, 


Co., 


Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Wm., IPhila- 
delphia, Pa. 

Vandyck Churchill Co., New York. 

Roring Tools 

Armstrong Bros. Tool Co., Chi- 


cago, Ill. 





Boxes, Tote 
Gyetees Wire Spring Co., Cleve- 


lan 
Lyon “i etallic Mfg. Co., 
Ill. 


Aurora, 
Box Tools, Roughing 
Bardons & Oliver, Cleveland, O. 
Brazing 

Industrial Oxygen Co., New York. 
Broaching Machines 


Ilarrington, Son & Co., 
I’hiladelphia, Pa. 


Edwin, 


Ilill, Clarke & Co., Inc., Boston, 
Mass. 
Lapointe Mach. Tool Co., Hud- 


son, Mass. 
Bulldozers 


National Machinery Co., Tiffin, O. 

Niles-Bement-Pond Co., ‘New York. 

Prentiss Tool & Supply Co., New 
York. 


Cabinets, Tool 


i Bros. Tool Co., Chi- 
ago, Ill. . 

Hammacher, Schlemmer & Co., 
New Yo 


Lyon Metallic Mfg. Co., Aurora, 
Ill. 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Calipers 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Slocomb Co., J. T., Providence, 
i. Be 
Starrett Co., L. S., Athol, Mass. 
Cams 
Bilgram, Hugo, Phila., Pa. 
Boston Gear Works, Norfolk 
Downs, Mass. 
Carborundum 
See Grinding Wheels. 
Carborundum Paper and 
Cloth 
Niagara Falls, 


Carborundum Co., 
ae 


Case-Hardening 


American Gas Furnace Co., New 
York. 

Rogers & Hubbard Co., Middle- 
town, Conn. 

Williams & Co., J. H., Brooklyn, 
/ Bs 

Cast Iron Brazing 

Industrial Oxygen Co., New York. 


Castings, Brass and Bronze 


Lumen Bearing Co., Buffalo, N. Y. 
nepeane Meter Co., Long Island 
City, 
Rowell Go. . G., Bridgeport, Ct. 


Castings, Die Molded 


Franklin Mfg. Co., H. H., Syra- 
cuse, N. Y. 

Castings, Iron 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Cell Drier Machine Co., Taun- 


ton, Mass. 


Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 

Taylor & Fenn Co., Hartford, Ct. 

Castings, Steel 


Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Cammel, Laird & Co., New York. 

Carpenter Steel Co., Reading, Pa. 

Curtis & Co. Mfg. Co., St. Louis, 

Co., Anso- 


A110. 
Farrel Fdry. & Mach. 


nia, Conn. 


Cement, Cast Steel 


Clark Cast Steel Cement Co., 
Shelton, Conn. 

Centering Machines 

Hendey Mach. Co., Torrington, 
Conn. 

MeCabe, J. J.. New York 

Niles-Bement-lV’ond Co., New York. 

’ratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Whiton Mach. Co., D. E., New 


London, Conn. 





Centers, Planer 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

New Haven Mfg. Co., New Haven, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Woodward & Powell 
Worcester, Mass. 


Planer Co., 


Chains, Driving 

Baldwin Chain & Mfg. Co., Wor- 
cester, Mass. 

Boston Gear Works, Norfolk 
Downs, Mass. 

Diamond Chain & Mfg. Co., In 
dianapolis, Ind. 

Link-Belt Co., Philadelphia, Pa. 

Morse Chain Co., Ithaca, N. Y. 

Whitney Mfg. Co., Hartford, Ct. 


Chisels, Cold 


Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 


Chucking Machines 

American Tool Wks. Co., Cin., O. 

Bardons & Oliver, Cleveland, O. 

Brown & Sharpe Mfg. Co., Provl- 
dence, R. 

Cleveland Automatic Machine Co., 
Cleveland, O. 

Gisholt Mach. Co., Madison, Wis. 

LeBlond Mach. Tool Co., R. K.. 
Cincinnati. O. 

McCabe, J. J.. New York. 

Reed Co., F. E., Worcester, Mass. 

Warner & Swasey Co., Cleveland, 


Ohio. 
Whitcomb-Blaisdell Machine Tool 


Co., Worcester, Mass. 
Chucks, Drill 
Almond Mfg. Co., T. R., Brook- 
lyn, N. 
Brown & Co., R. H., New Haven, 
Cleveland Twist Drill Co., Cleve- 
land, 
Cushman ‘Chuck Co., Hartford, 
Grinkvist —. Jer- 


Chuck Co., 
sey City, N. J. 
Horton & Son .% E., Windsor 
Locks, Conn. 
Jacobs Mfg. Co 
Lancaster Knife = Mach. 
Lancaster, N. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Pratt Chuck Co, Frankfort, N. Y. 
Skinner Chuck Co., New Britain, 
Conn. 
Standard Tool Co, Cleveland, O. 


Conn. 
Wks., 


Ilartford, 


Trump Bros. Mach. Co., Wilming- 
ton, Del. 

Westcott Chuck Co.. Oneida, 
 ® # 

Whitney Mfg. Co., Hartford, Ct. 

Whiton Mach. Co., D. B.. New 
London, Conn. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Chucks, Lathe 

Cushman Chuck Co., Hartford, 
Conn. 


Madison, Wis. 
New 


Gisholt Mach. Co., 
Hoggson & Pettis Mfg. Co., 
Haven, Conn. 


Horton & Son Co., E., Windsor 
Locks, Conn. 
Niles-Bement-Pond Co., New York. 


Frankfort, N. Y. 
New Britain, 


Pratt Chuck Co., 
Skinner Chuck Co., 


Conn. 

Union Mfg. Co., New Britain, Ct. 

a - Chuck Co., Oneida, 

, & 

Whiton Mach. Co., D. E., New 
London, Conn. 

Chucks, Planer 

Niles-Bement-Pond Co., New York. 

Skinner Chuck Co., New Britain, 
Conn. 

Westcott Chuck Co., Oneida, 
N. % 


Chucks, Split 


Hardinge Bros., Chicago, Il. 

Rivett Lathe Mfg. Co., Boston, 
Mass. 

Sloan & Chace Mfg. Co., Ltd., 
Newark, N. J 

Westcott Chuck ( Oneida, 
N. ¥ 

Circuit Breakers 

Crocker - Wheeler Co., Ampere, 
N. J. 

General Electric Co., New York. 


Western Electric Co., Chicago, Il. 
Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 





Clamps 


Hammacher, Schlemmer & Co., 
New York. 

Hoggson & Pettis Mfg. Co., New 

aven, Conn. 

Le Count, Wm. G., So. Norwalk, 
Conn. 

Starrett Co., L. S., Athol, Mass. 

Tudor “ys Co., Pa my Mass. 

Williams & Co., J. H., Brooklyn, 
_ oe 

Clatches, Friction 

American Tool and Machine Co., 
Boston, Mass. 

Caldwell, Son & Co., H. W., Chi- 
cago, Ill. 

Cowanesque Valley Iron Wks., 


Cowanesque, Pa. 

Eastern Machinery Co., New Ha- 
ven, Conn. 

Evans Friction Cone Co., Newton 
Centre, Mass. 

Johnson Mach. Co., Carlyle, Hart- 
ford, Conn. 

Link-Belt Co., Philadelphia, Pa. 

New Haven Mfg. Co., New Haven, 


Conn. 
Niles-Bement-Pond Co., New York. 


Coal Handling Machinery 
Link-Belt Co., Philadelphia, Pa. 
Compound, Core 

Obermayer Co., S., Cincinnati, O. 
Compound, Pipe Joint 


Dixon Crucible Co., Joseph, Jer- 
sey City, N. J. 


Compressors, Air 

et Machinery Co., Brad- 
or 

Benched: ‘Machinery Co., Brad- 
ford, Pa. 

Bury Compressor Co., Erie, Pa. 


Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 
Clayton Air Compressor Works, 
ew York. 
Curtis & Co. Mfg. Co., St. Louls, 


Mo. 

General Pneumatic Tool Co., Mon- 
tour Falls, N. 

Ingersoll-Rand Co., ‘New York. 


Sampson & Co., Geo. H., Boston, 
Mass. 
Spacke Machine Co., F. W., In- 


dianapolis, Ind. 
Compressors, Gas 


Blaisdell Machinery Co., Brad- 
ford, Pa. 

Cones, Friction 

Evans Friction Cone Co., New- 


ton Centre, Mass. 
Connecting Rods and Straps 


Standard Connesting Rod Co., 
Beaver Falls 
Tindel-Morris See = “fncavetene, Pa. 


Contract Work 


Blanchard Mach. Co., Cambridge, 


Mass. 
Cell Drier Machine Co., Taunton, 
Mass. 
Dietz Machine Works, Phila., Pa. 
ange y Machine Co., Rochester, 


Manville Bros. Co., 


Conn. 
Hartford, Conn. 


Merritt, Jos., 
Turner Mach. Co., Danbury, Ct. 
Starters, 


Controllers and 
Electric Motor 


Case Mfg. Co., Columbus, O. 
Crocine - Wheeler Co., Ampere, 


yeneral Electric Co., New York. 
Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 

Conveyors, Automatic 
Lamson Consolidated Store Ser- 
vice Co., Boston, Mass. 
Link-Belt Co., Philadelphia, Pa. 
Coping Machines 
Long & Allstatter Co., 

hi 


Waterbury, 


Hamilton, 


Ohio. 
Niles-Bement-Pond Co., New York. 
Corundum 
See Grinding Wheels. 

Cotters 

Cleveland Twist Drill Co., Cleve- 
land, Ohio. 

Morse Twist Drill & Mach. Co., 


New Bedford, Mass. 
Standard Tool Co., Cleveland, O. 
Whitman & Barnes Mfg. Co., cui- 
cago, Ill. 
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'D waames of milling 


operations are being made on 
expensive power(feed) milling 
machines that could be done quicker 
and to better advantage on this 
Hand and Weight (feed) Miller, 


costing half the money. 









It also cuts Key Seats automati- 
cally for the Woodruff Patent Sys- 
tem of Keying. 






Springfield, Vt. 
THe WHITNEY Merc. Co., Hartford, Conn. 






Gentlemen :—Your Milling Machine is one 
of the most indispensable tools in our mill- 
ing department, on account of its adapt- 


ability to many special needs. 







Yours truly, 


JONES & LAMSON MACHINE Co. 



















il 
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10 tl 


| ew 





| 
| 
aT 
| 
for Automobiles, Machinery, 


Chains Bicycles, etc. 


If you are not taking advantage of the 
Woodruff Patent System of Keying it will 
pay you to investigate. 
Better results and a great saving in cost. 
We carry 95 regular sizes of Keys and 
Cutters in stock for immediate delivery. 






















The Whitney 
Mig. Co., 


Hartford, Conn., U.S.A. 
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Counterbores 


land, Ohio. 


ter, Mass. 


Centre, Mass. 


Rapids, Mich. 


Countershafts, Speed 
Changing 


Centre, Mass. 


delphia, Pa. 
Falls, Pa. 


Cranes 


land. O. 
Case —y Co., Columbus, O. 
Chicago Pneumatic Tool Cce., 


cago, Ill. 


Crescent Forgings Co., 


tour Falls, 
Manning, 
New York. 
Maris Bros., Philadelphia, P 
Moore Co., Franklin, Winsted, 
Nicholls, Wm. 8., 
Niles-Bement-Pond Co., 
Northern Engineering Works, 
troit, Mich. 
Obermayer Co., 
Pawling & MHarnischfeger, 
waukee, Wis. 
Sellers & Co, 
deiphia, Pa. 
Vandyck Churchill Co., 
Yale & Towne Mfg 
York. 


Crank 
chines 


Niles-Bement-Pond Co., 


Inc., Wm., 


Co., 


New Y 


S., Cincinnati, 


Cleveland Twist Drill Co., Cleve- 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Slocomb Co., J. T., Prov., R. I. 

Starrett Co., L. S., Athol, Mass. 

Counters, Machinery 

Veeder Mfg. Co., Hartford, Ct. 

Countershafts 

Almond 1. Co., T. R., Brook- 
lyn, N a 

Builde rs. Iron Foundry, Provi- 
dence, R. I. 


Coates Clipper Mfg. Co., Worces- 


Evans Friction Cone Co., Newton 


LeBlond Mach. Tool Co., R. K., 
Cincinnati, O. - 

McCabe, J. J., New ork. 

Seouberg Wrench P Central 
Falls, R. 

Norton Grinding Co., Worcester, 
Mass. 

Smith Countershaft Co., soston, 
Mass. 

Jountershafts, Friction 

Evans Friction Cone Co., Newton 
Centre, Mass. 

Wilmarth & Morman Co., Grand 


Evans Friction Cone Co., Newton 


Gisholt Mach. Co., Madison, Wis. 


Counting and Printing 
Wheels 

Franklin Mfg. Co., H. H., Syra- 
cuse, . a 

Couplers, Hose 

Ingersoll-Rand Co., New York. 

Couplings, Shaft 

4 Mfg. Co., T. R., Brook- 

n 

Caldwell & "gon Co., H. W., Chi- 
cago, Ill. 

Davis Machine Co, W. P., 
Rochester, N. Y. 

Link-Belt Co., Philadelphia, Pa. 

Nicholson & Co., W. H., Wuikes- 
Barre, Pa. 

Niles-Bement-Pond Co., New York. 

Sellers & Co., Inc, Wm., Phila- 


Standard Gauge Steel Co., Beaver 


Brown Hoisting Mach. Co., Cleve- 


Chi- 


Cleveland Crane & Car Co., Wick- 
ky Oakmont, 
Cartia & Co. Mfg. Co., St. Louis, 
ene Pneumatic Tool Co., Mon- 


Maxwell & Moore, Inc., 


a. 
Ct. 


New York. 
New York. 


De- 


O. 
Mil- 


Phila- 
New Y 


ork, 
New 


Turning Ma- 


ork, 


Underwood & Co., H. B., Phila- 
delphia, Pa. 

Crank Shafts 

Standard Connecting Rod Co., 
Beaver Falls, Pa. 

Tindel-Morris Co., Eddystone, Pa. 

Crucibles 

Dixon Crucible Co., Joseph, Jer- 
sey City, N. J. 

Obermayer Co., S., Cincinnati, O. 





AMERICAN 
Crushers 
Farrel Fdry. & Mach. Co., Anso- 
nia, Conn. 


Niles-Bement-Pond Co., New York. 
Link-Belt Co., Philadelphia, Pa. 


Cupolas, and Ladles, Foun- 
dry 

Obermayer Co., S., Cincinnati, O. 

Paxson Co., J. Ww, Phila., Da. 

Stevens, F. B., Detroit, Mich. 


Cups and Covers, Oil 
Bay State Stamping Works, Wor- 


cester, Mass. 
Besly & Co., Chas. H., Chicago, 
Ill. 


Lunkenheimer Co., Cincinnati, O. 
Winkley Co., Detroit, Mich. 


Cups, Grease 
Cunkenheimer Co., Cincinnati, O. 


Milling 


Dubuque, Iowa. 

Becker-Brainard illing Machine 
Co., Hyde Park, Mass. 

Brown & gaaree Mfg. Co., Provi- 
dence, 

Cleveland Biwist Drill Co., Cleve- 
land, O. 

Hardinge Bros., Chicago, III. 

Harrison & Knight Mfg. Co., New 


ark, N. J. 

saquenell Milling Mach. Co., Rock- 
ford, Ill. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt i. Whitney Co., Hartford, 
Con 

ny “Works, Jno. M., Glouces- 
ter City, N. J. 

Sloan & Chace Mfg. Ltd., 
Newark, N. J. 

Standard ‘Tool Co., Cleveland, O. 

Union Twist Drill Co., Athol, 
Mass. 

Ward & Son, Edgar T., Boston, 
Mass. 

Whitney Mfg Co., Hartford, Ct. 

Cutting-off Machines 


Cutters, 
Adams Co., 


Co., 


oe | Bros. Tool Co., Chi- 
cago, Ill. 
Bignall & Keeler Mfg. Co., Ed- 


wardsville, Ill. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I 
co, FF BB 


Davis Machine 
Rochester, N. Y. 

Hurlbut-Rogers Mach. Co., South 

Sudbury, Mass. 


McCabe, J. J., New York. 
Newton Mach. Tool Wks., Phila- 
delphia, Pa. 


Pratt & Whitney Co., Hartford, 


‘ 


n. 
Prentiss Tool & Supply Co., New 
York 


Schmitz, August, Dusseldorf, Ger- 
many. 


Tindel-Morris Co., Eddystone, Pa. 
Vandyck Churchill Co., New York. 
Cutting-off Tools 


Armstrong Bros. Tool Co., Chi- 
cago, 


Billings & Spencer Co., Hartford, 
Conn. 
Cleveland Twist Drill Co., Cleve- 


land, O. 
Fitchburg Machine Works, Fitch- 


burg, Mass 

O. K. Tool “Holder Co., Shelton, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Western Tool & Mfg. Co., Spring- 
field, 

Diamond Tools 

American Emery Wheel Co., 


Providence, R. I. 
Bridgeport Safety 
Co., Bridgeport. Conn. 
Dickinson, Thos. L., New York. 
Safety Emery Wheel Co., Spring- 
field, O. 
Dies, Sheet Metal 


American Tube & St’™ping Co., 
Bridgeport, Conn. 

Bliss Co., E. W., Brooklyn, N. Y. 
Consolidated Press and Tool Co., 
Hastings, Mich. 
Ferracute Mach. Co., 

N 


Emery Wheel 


Bridgeton, 


Globe Machine & Stamping Co., 
Cleveland, O. 


Manville Bros Co., Waterbury, 
Conn. 

Dies, Sub-Press 

Sloan & Chace Mfg. Co., New- 
ark, N. J. 

Waltham Machine Works, Wal- 


tham, Mass. 





Dies, Threading, Opening 


Errington, F A., New York. 

Foote-Burt Co., ‘Cleveland, oO. 

Geometric Tool Co., New Haven, 
Conn. 

Jones & Lamson Machine Co., 


Springfield, Vt. 

Pratt & Whitney Co., Hartford, 
Conn. 

Dowel Pins 

Winkiey Co., Hartford, Conn. 

Drawing Boards and Tables 

Alteneder & Son, Theo., Philadel- 


phia, Pa. 
Kolesch & Co., New York. 


Drawing Materials 
Alteneder & Son, Theo., Failadel- 


phia, Pa. 
Kolesch & Co., New York. 
Technical Supply Co., Scranton, 
Pa. 


Drafting Machines 


Universal Drafting Mach. Co., 
Cleveland, O. 


Drilling Machines, Bench 
American Watch Tool Co., Wal- 
tham, Mass. 


Barnes Co., W. F. & John, Rock- 
ford, Il. 
Boynton & Plummer, 


Mass. 
Ingersoll-Rand Co., New York. 


Worcester, 


Pratt & Whitney Co., Hartford, 
Conn. 

Prentice Bros. Co., Worcester, 
Mass 

Rockford Drilling Mach. Co., 
Rockford, Ili. 


Slate Machine Co., Dwight, Hart- 
ford, Conn. 

Sloan & Chace Mfg. Co., Ltd., 
Newark, N. J. 

U. S. Electrical Tool Co., 
cinnati, O. 


-sR- 


Drilling Machines, Boiler 
American Tool Works Co., Cin., O. 
Bickford Drill & Tool Co., Cin- 


cinnati, O. 
Boynton & Plummer, Worcester, 


Mass. 
Foote-Burt Co., The, Cleveland, O. 
Ingersoll-Rand Co., New York. 

McCabe, J. J., New York. 


Niles-Bement-Pond Co., New York, 


Worcester, 
fw 


Prentice Bros. Co., 


Mass. 


Drilling Machines, lectete 


Chicago Pneumatic Tool, Ca., Ohi- 
cago, & . 4 
Clark, Jr., Elec. Co., Ine., Jas., 


Louisville, Ky. 


Drilling Machines, ew 
Spindle 


American Tool Wks. Co., Cid t. 
Baker Bros., Toledo, O. 
Barnes Co., W. F. & John, Rock- 


ford, Il. 

Baush Mach. Tool Co., Spring- 
field, Mass 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Flather Planer Ca.. Mark, 


Nashua, N. H. 
Foote-Burt Co., 


Ohio. . 
Fosdick Mach. Tool Co., 
Hardinge Bros., Chicago, III. 
Harrington, Son & Co., Edwin, 

Philadelphia, Pa, 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 
Hill, Clarke & Co., 

Mass. 

Marshall & Huschart Machry. Co., 

Chicago, IL 
McCabe, J. J., New York. 
Newton Mach. Tool Works, 

Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 


The, Cleveland, 
Cin., O. 


Inc., Boston, 


Inc., 


Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 

ork. 

Rockford Drilling Mach. Co., 
Rockford, Il. 

Sellers & Co., Inc., Wm., Phila- 
delphia, ra. 

Slate Machine Co., Dwight, Hart- 
ford, Conn. 

Taylor & Fenn Co., Hartford, Ct. 

Drilling Machines, Port- 
able 

Cincinnati Elec. Too] Co., Cin., O. 

Clark, Jr.. Elec. Co., Inc., James, 


Louisville, Ky. 


Drilling Machines, Port- 


able —Continued. 
Coates Clipper Mfg. Co., Worces- 
ter, Mass. 
Gem Mfg. Co., Pittsburg, Pa. 
Hisey-Wolf Mach. Co., Cin., O. 
Ingersoll-Rand Co., New York. 
Niles-Bement-Pond Co., New York. 
U. 8. Electrical Tool Co., Cincin- 
nati, UO. 


Drilling Machines, Radial 


American Tool Wks. Co., Cin., O. 
Baush Mach. Tool Co., Spring- 


field, Mass. 

Bickford Drill & Tool Co., Cin- 
cinnati, 

Dreses Mach. Tool Co., Cin., O. 

Fitchburg Machine Works, Fiteb- 
burg, Mass. 

Foote- Burt Co., Cleveland, O. 

Fosdick Mach Tool Co., Cin., O. 

Gang Co., Wm. E., Cincinnati, O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Marshall & Huschart Machry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Morris Foundry Co., Jno. B., Cin- 
cinnati, O. 

Mueller Mach. Tool Co., Cin., O. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 

——-y Tool & Supply Co., New 
0 


Sellers & Co., Wm., Phila- 
delphia, Pa. 

New York. 

De- 


Inc., 


Vandyck Churchill Co., 
Wormer Mchy. Co., 3 am 
troit, Mich. 


Drilling Machines, Turret 


Fay Machine Tool Co., Phila., Pa. 
Niles-Bement-Pond Co., New York. 


Drilling Machines, Upright 


American Tool Wks. Co., Cin., O. 

Baker Bros., 7 oO. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Beaman & Smith Co., Prov., R. I. 


Boynton & Plummer, Worcester, 
Mass. 
Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 
Clark, Jr., Elec. .Co., Inc., Jas., 
Louisville, Ky. 
~_ Wwe 


Davis ’ Machine 
hest & A 
Fosdick ‘Mach. Tool Co., 


Gould & Eberhardt, Newark, N. J. 


» Harrington, Son Co., Edwin, 
Philadelphia, Pa, 

Henry, .. right Mfg. Co., Hart- 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Hoefer Mfg. Co., Freeport, Ill. 


mae eae ine Tool Co., Cincin- 

Knight a: Aochiry. Co., W.iB., St. 

iterchatl & gepechent Machry. Co., 
Chicago, 

McCabe, J. Tl New York. 

Mechanics Machine Co., Rock- 
ford, Ill. 

Morse Twist ' Drill s Mach. Co., 
New Bedford, 

Néw Haven Mfg. Co. New Haven, 
Conn. 

Niles-Bement-Pond Co. New York. 

Prentice Bros. €o.,. Worcester, 
Mass. 

~~ Tool & Supply Co., New 


Rockford Drilling Mach. Co., 
Rockford, Ill. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Sibley Machine Tool Co., South 
Bend, Ind. 


Slate Machine Co., Dwight, Hart- 
ford, Conn 
ee 2 Chace Mfg. Co., Newark, 


Taylor & Fenn Co., Hartford, 
Conn. 

Vandyck Churchill Co., New York. 

Whitney Mfg. Co., Hartford, Ct. 

Wile Russell Mfg. Co., Green- 
field, Mass. 

Wormer Mchry. Co., C. C., De- 
troit, Mich. 


Drills, Center 

Cleveland Twist Drill Co., 
land, O. 

Morse Twist Drill & Machine Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 


Conn. 
J. T., Prov., B. I. 


Cleve- 





Slocomb Co., 
Standard Tool Co., Cleveland, oO. 














